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THE NINTH IN A SERIES OF 17 VOLUMES, THIS VOLUME
PROVIDES THE SIXTH GRADE TEACHER WITH A GUIDE VO THE
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SCIENTIFIC APPROACH TO PROBLEM SOLVING

Obgervation--first-hand experiences and observatlc:i.

Definition of PROBLEM--ask questions, chooss one ior
investipgation.

Results of other investipators--read about proble: ,
discuss it with interested frlends and resource

psople, examine the written material.
Possible solutiong--list all possible guesses.

Choosing the best solutior (HYPOTHESIS)--pick the
"best guess”.

Testing the hypotheals--planning and carrying out
EXPERIMENTS to dotermine its truth.

CONCLUSION of accepting or rejecting hypothogig--
draw concluzion from experiments 4o determine
acceptance or rejection of "best guess".

More extensive testing of hypothesis--experimont
further to determine if hypothesis always holds tiue.

Stating the THEORY and publishing vesults--restatc
the hypothesis in light of the above experimentat: an,
publish in professional journal.

Finding mathematical proof--do any measuring and
mathematical calculations to develop proof of thecuy,

Statement of LAW or PRINCIPLE--if no ons can Iind 3
mistuke in the mathematiual proof or develop a

contrary proof, the theory becomes a law or principle.

.

B e e

i
|

j s
ﬁ(&
i
‘; :
;

{ﬁ

e




.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE
OFFICE OF EDUCATICN

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY 2EPRESENT OFFICIAL OFFICE OF EDUCATION

POSITIO OR POLICY.

THiE SIXTH GRADE SUPRPRLEMENT

REORGANIZED SCIENCE CURRICULUMNM

Kindergarten Through Grade Twelve

(For Discussion Purposes Only)

BOARD OF EDUCATION

Stuart W, Ridor, Jr., Chalrman
Mrs. Charles Hymes, Clerk
Lawrence E, Johnaon Richard S, Larson
Florence ILehmann David W, Preus
Joln M, Warder

Rufus A, Putman, Suporintondent
MINNEAPOLIS PUBLIC SCHOOLS

special school dlstrict nos. 1
Minrnieapolis, Mlnnesota




“'PERMISSION T0 REPRODUCE THIS
COPYRIGHTED MATERIAL HAS BEEN GRANTED

BY J.Hexrvey Shutts

Minn., Public Schools
T0 ERIC AND ORGANIZATIONS OPERATING
UNDER AGREEMENTS WITH THE U.S. OFFICE OF
EDUCATION. FURTHER REPRODUCTION OUT.:DE
THE ERIC SYSTEM REQUIRES PERMISSION OF
THE COPYRIGHT OWNER."

Publication Rights Reserved By

MINNEAPOLIS PUBLIC SCHOOLS
speclal school district no. 1
Minneapolis, Minnesota

December 1, 196l

11

~




FORELORD

Tong before that famous October fourth, 1957, when Sputnik I
vocketed into orbit, the science teachers of the Minneapolis Public
Schools eagerly began work on the reorganization of the science cur-
riculum from kindergarten through grade twelve. This reorgenized
science curriculum was requested by our instructional staff and de-
veloped by representative members of that staff.

The citizen of today must be sclence 1iterate in order to exer-
cise adequately his duties of citizenship. The contribution of the
seientist to our way of life is the methods which he uses to attack
a problem and seek its solution. These methods are unique, but more
important, they are very ugeful; they can be applied in the solution
of the everyday problem by knowledgeable children at all ages and
grade levels, and by adults in all walks c¢f life. If these methods
of science are to be learned by the youth of Minneapolis, they must
be learned by attacking realistic problems inside and outside the
classroom., This practice in the golving of work-a-day problems trains
our young citigzens to think for themselves in seeking new solutions
to age-o0ld problems of owr civilization.

Tn the Minneapolis Public Schools we recognize that science
is a very important part of the liberal arts general education which
should be studied by all students. We are aware of our responsi-
bility for instruction which mist be well grounded in the fundamental
lows and principles in all the fields of the basic sciences and
therefore propose this reorganized curriculum for teaching the ever-
expending knowledge of science,

This reorganized science curriculum does not teach itself,
Tt is a plenned developmental approsch in which the teacher is the
expeditor and not the Timiter of learning. The curriculum has been
developed to ald the student in acquiring new breadths and new depths
of understanding of his environment; and with 1% a teacher who 1s
well trained in science may lead the student in an ever-expanding
investization of his surroundings in this world and universe. If the
currisulum is used cooperatively by teacher and students, it is an
ingtrument which cen mold a pupil of the Minneapolis Public Schools
into a science-literate citizen who, if he continues advanced science
training, mey become a scientist of the future.
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INTRODUCTION

This Supplement has been prepared as a convenient
preference to asslist the sixth grade teacher in teaching the
gseience content allocated in the Reorganized Sclence Curri-
culum, Sixth grade teachers suggested and assisted with
the preparation of each section of this Supplement., Those
who have participated in the preparation of this Supplement
lay no claim to 1ts being "withoub blemish", However, its
value can be determined only by those classroom teachers who
use 1t and make constructive suggestions to improve it. Wl
Minneepolis Public School personnel are invited to cooperate
in improving this Supplement in order to make it of genuine
asslstance to all beginning and experienced sixth grade
teschers., All constructive suggestions should be called in
or sent to the Science Department Office.

This Supplement is not complete at the present
time, When addltional materials are developed, & copy
will be furnished to you to place in this loose=leaf
binder, Your cooperation with us to keep your Supplement
up~to-date will ke appreciated, When you leave your
aschool, please leave the Supplement for the next teacher!s
Use e




MINNEAPOLIS PUBLIC SCHOOLS

Science Department

SUMHARY_OF GRADE-CONTENT ASS IGRMENTS

For dliscussion
purposes only

Area and Major Topics o S “Erads Li;elfi ANECERINEER
Introdqction to Science (Gray) | % | L B e bxlle 1+ 12t |4 +
A. Attitudes (lncluding PR RNR RS ; + 1all s - +
history) ‘
B. Too}s % N + * "
C. Methods . + O + |+ *
I. The Earth (Red) : B I I , o |
A. History o% tne eérth gy :
' B. Physical fgaturgs * 1+ + i;
C. Rocks and minerals : + 1 % +
D.' Soils ” ] 0 + *
E, Hbger “ * j * | 4 .*
F. Air ol s %
G. Weather and climate R0 * L
Key to symbols ~= * major emphasis

<+ content to be taught




For discussion purpcses oniy

Area and Major Topics KT T ”§~*?3‘ ' JO 111 12
I, Living Things (Green) + | *
A. Life and life processes| + + |+ +
1. Life in general + * +
2. Food taking % | 4+ +
or nutrition
3.:Digestion +
L. Absorption +
5. Circulation o e
6. Respirétion &
7. Assimilation +
8. Oxidation . +
9, Excretion +* +
10. Reproduction
and growth L +
11. Respansiveness - + + | + +
B. Classification * + | + +
C. Ecology * * | % o
0 B I I L *
E. Human body & % | * +
F. Aesthetic values * % +
g
(continued)
~2~




Grade-content assignments (continued)

Area aﬁaiMajor fopics . Grade Lovel
\ , Pz s 1o 1o At Il
[11. Energy (Yellow) + . + + |+ |+ %

A. Properties of matter
related to energy + * +

B. Sources and conservat«j . * +
fon of energy

C. Mechanical energy and |} , * 1 +
simple machines |

D. Gravitational Energy + + +

E. Magnetii energy % * ok +

F. Sound L 'ﬁ % | +

6. Electrical energy % *
I. Static + 4
2, Current + +

H, Communication bands and+ +
electronics

|. Heat and léerred - g +
radiation

J. Light and Ultraviolet | N N ¥
radiation

K. High endrgy waves +

L. Chemical energy %

M. Atomic energy AJ + +




X For discussion purposes only

Area and Major Téﬁ(cs.: i

rade Levei

1.

L

IV. The Universe (Blue) | +

+

%

.

1oL

A. Earth

b

B. Moon

C. Sun

D, Solar system

c. Stars and gelaxies |

F. Space Travel

§

Key to symbols == * major emphasis- -
< content to be taught

*

Mote: Conservation and safety'mqst permeate'sciéBce:téathfng‘at all grade levels,

Recopied by Dﬂ
3/22/67
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For discussion

purposes only
SUBJECT MATTER ALLOCATION

Grade Six )

Note: This report recommends an order of presentation of science
content and summarizes the concepts found in the Handbook.
The examples used to illustrate each item are intended to
stimulate thought association and not to restrict the
presentation of this material,

INTRODUCTION TO SCIENCE
Attitudes (including history)
importance of good mental attitudes for scientific investigation--open
mindedness, intellectual honesty, creative imagination

value of scientific knowledge--improvement of ‘man's health and welfare,
increasing national prosperity

Tools .
ways to improve accuracy of observation--use of mathematics, accurate
instruments
Methods
relationship between cause and effect--laws of nature, scientific laws
and principles
ENERGY =

Properties of matter related to energy
states of matter-~-solid, liquid, gas

measurable characteristics of matter--density, size, specific gravity,
buoyancy, mass, surface area, volume, elasticity, surface tension

conversion of matter to energy--radioactive atoms, fission, fusion
effects of heat on matter--expansion and contraction, melting, vaporization
basic and derived measurements of materials--weight, length, area, volume

Chemical energy
changes in state-~-states of matter, energy requirements

occurrence and composition of materials-~part of all environments, all
matter

chemical changes~-putting elements together, new substances; compounds,
molecules

chemical shorthand=--symbols, formulas
simple reactions of oxygen--burning, rusting, needed to support life

characteristics and uses of fuels=-~kindling temperature, stored chemical
energy

characteristics of atoms and molecules=-in motion, invisible
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For discussion purposes only

Mechanical energy and simple machines L e
basic principles and construction of simple machines--six types of simple
machines (lever, wheel and axle, pulley, inclined plane, screw,
wedge); relation of load to effort : |

uses of machines==convert energy to work; change in force, speed or
direction

compound machines--made of simple machines
uses of gears, belts and chains to transfer energy and to do work-~gear ratio

effects of friction; methods of changing the amount of friction=~decreased
efficiency of machines, lubrication ‘

Sound
sources of sound=-vibrating strings, cords, diephragms, reeds, and air’
columns: chemical change

differences in detection of sound by living things--loudness, pitch;
viriation among living things, organ for detection of sound

speed of transmission and absorption of sound=~wave characteristics,
conducting mediums ﬂ :

reflection of sound-~reflecting surfaces, echos
characteristics of sound wave patterns--music versus noise
Light and ultraviolet radiation
sources and speed of light=-direct or reflected light, natural and

artifical light, fire, incandescence

transmission of light through space--radiant energy, speed of light,
amount of sun's light reaching earth

reflection, refraction and transmission of light by various materials--
lenses, mirror, shadows, prism

dispersion of white light--visible spectrum, composition of white light

relation of colors to light properties-~reflected 1ight, emitted Jight




GRADE SiX b For discussion purposes only

THE UNIVERSE . . =
Space travel (incfudes some aviation, space biology, gravitational energy,

and mechanjical energy) ‘

problems associated with providing a safe environment in space--need
for oxygen, protection from sun's energy

adaptations to changed environment--weightiessness

, structural Strength and equipment necessary for a-space vehicle==ras!stance

to heat and.stress, need for new materials and. new instrumentation,
bombardment by meteors, guidance equipment

thrust requirements--rockei sngines, gravity, inertia

mutual attraction of objects in space--moon and earth, rocket and earth,
attraction related to mass and distance, retro~rockets

effects of air on moving objects~--friction, heat
need for new methods of telling time and measuriﬁg distance

motivation for exploration of space--expanding knowledde
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) “w§~v:i‘a,g,'“sz R Fallg" %fu”;f R "\‘ffg~~x’; ’
Introduction‘ﬁo science ) M O ":_K : tt' | rf:i' ;.9 .
| '$ For this undt it mighﬁfbe helpful to reviaw the' concepta taught . b
| undsr tha tople of "Introdnctlon to Sczence," in grads four", PR
e Att,i‘budea (:t.ncluding hist-ory) | ;' ‘.'[ . o
1. Crestive scientific work involves an open pind and ieilnngmss to
A . th.nge. : h ‘:; o R ) .
. - é.. Great scianxists have the f&llow;ng parsonal characte?iatias*‘ an .
P inquiring mind, abllity to observe accurately, a creative
. imagination, pa%ience, persevnrance, and *ntellectual.honaaﬁy. i
3. The amount of aeientific informamion isfincreasing mora and'moro “
’ i rapidly'a v ’ «7‘1 y w
k. Appiication of sciertmfic knowledge éontribuxes to man'p healﬁh
X ‘ and welfare. L e o .
5 5. The application of a@ience prineiplea conbributea tb the
o xprasperiﬁy of our pation, ’v\ / ,
b Expanding‘knowledge af anvironmaﬁt increasés man‘a abiliﬁy bo, :
B e control it. P | | & o s
B Tools : ,f !‘i 1ﬁf ;,’ ﬂ‘ %‘ L : hf V o

. “ “ - & . C ; -n *‘ |
j o ) -
For diseussion: = . o Grade Six
. purposes only 3{ - NP }
. LocATIm oF ccucEPTs BY LLAJUR TOPIGS S

,lfudﬁe' Thia repont recemmends ah crder ar'preSpntation.of acienca contant

L v

‘at each grade level and changes. the order’of tlie contepts found in .
‘bh.e Handbook to pmvide & logical teaching apprcach. i 5

;'1. Soma speoial kinds of equipment and supplies may be nacesaany to ,

-

P

carry on certain kindk of experimentation.

2{f Facilities for scienbific investigations ahould inaluda adequate
\ ‘and properly maintained spaca, eqpipmenﬁ, and supplies.

3 iMore accurate inatrumenm? are developadﬂas scientists saarch for

B \:

~

- +

tru’bh. . . , . ‘ * .o .
b A quantitative approach to a scientific prnblem:raquiraa |

,"Different maﬁhemaﬁical syetams of’mausuremznt are. uaeful to
8cientists. .

—— .

measurement and oalculatidn, which involve the use of nathemdtica.
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1, The methods of sclence include observation, classifl¢ation and
- organization of facts and the development Of veriflable 1aws
and pr inCiples 'y E " ¥ ) \ i 4 : : .
o 2}‘ lmny science prpblems ¢r¢g1nate as questions abcut causa and -
effect ralationshlps.
3. Critical and creative ﬁhinking are necessany in, deducing cause
and effect relationships during scientific investigations.
N Seientists attempt to discovsr, measure, and exprgss the 1&ws
L ‘ Of nature. . ‘/ f i o o .ul : . .
5. Véry early during the process of‘seeking a soluﬁion to "
problem in sclence, a careful -gearch should be made for .-
the published: and unpublished'1nvestigatlons of other
- ;sclentlsts.v e BRI & . - .
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III, Energy

,A'A

Fall and Wintgr

Properties of matier related to energy.

L.

2,
3.

L.

5.

6,

To

8.
9.

10.

1l.
iz,

13.
b,

,15.‘

16,
17.
18,
19,

20,

Odor, taste, and 1rregu1ar shapes are some descriptive prop=
erties of matter that cannot be measursd.

Many physical properties of a subgtance are meaéurable.

Weight is measured as a characteristic of a quanbity of a
gubstance,

All substancearof the same size co not have the same weight,

The weight of many substances is compared with the weight of an
equal volume of water (specific gravity).

A1), objects seem to loge some welght when floating or submerged
in water.,

The standard fbr measuring mass in the ungllsh System is the
pound. g

Iength is the distance between two points.
The amount of surface anything covers is called area.

Area is the sum of the mumber of unit squares that a surface
contains.

Volume ig the means of expressing how much space a substance
occuples,

Volume is the number of cubes of a ngen unit that a substance
contains,

hen a substance is heated, it usually expands.
Gases tend to expand when heated and contract when cooled.

The volume of a gas changes with each changes of temperature
and/or pressura. |

A gas uniformly distributes itself throughout & closed contalner.
Cooling makes‘many s0lids, liquids and gases contract.

Different solids have different melting points.

Different liquids have different freezing points.

’

Most gases may be changed to a liquid,
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Grade 6

' 21.

22,
23.

- 2k,

25,
26,
27

28,
29,
30,
51,
32.
33,
3h,
35.
36.

37,

38.

39.

L0,

42,
L3,

Lk,

L ‘ ?or}discussignspufposes¢6nly

ﬁost golids, liquids and gases'expahd'When they are heated,

‘Most substances expand when heated and contract when cooled, -

Most liquids may be changed to gases,

The fore a 1iquid is heated, the faster it evaparates.
When most liquids evaporate a solid matermal is left behlnd.
water may contaln many jimpurities.

Heat energy alWays is involved in the ohange of state of a
substance.

A solld may have 2 deflnite size and shape.

Different materials cOnduct'heat‘at different fates.
hjects ﬁhich bump together often bounce apart.

Some objects which bump together do not bounce apart.
Twisting tends to shorten materlals.

Energy is very often.stoged in coiled springs by twisting -them, - | g‘y»
Liquids ﬂclimb up" surfaces‘which they web. |

Surfaceféension of 2 soap solution is 1ess than that of watér,

Soap and most materials which dissolve in water reduce its
surface tengion, 4

Surface tension of a liquid may be explained by the unbalanced
forces of attractlon between like molecules. .

A subatance msy be an element, a compound or a mixture,

Rlements, compounds and mixtures may exist as gases, liqudds,
ox- solids.

A few mixtures may be separated easily into the components. .

An atom cannot be seen even with the best kind of magnifier
now known,

The atom containg great amounts of energy.

Small amounts of matter can be converted to great amounts of ,
energy. | | A

The breaking up of an atom releases great amounﬁa of ,
energy. | !
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For discussion purposes only 5 : Grade 6
45. Radioactive disintegration may be controlled.
L6, Most radioactive materials are danserous. - |
47. A Ceiger counter is a device often used to detect the presence

of radioactive particles.

L. Chemical energy

1.
2.
3.
he

7.
8.
9.
10.

11,
12,

13.
1.
15,
16.
17.

18,

19,
20,

Chemical energy is one form of energy.
Chemical substances may be found many"places“in the environment.
A1l materials are chemical'substances.

Many chemical substances are helpful or harmful to 1iving and
non«living thmngs.

}Man has never seen an sbom,

Two or more different elements may be combined to form com~
pounds which have definite properties.

Atoms may be combined to férm molecules.
A molecule usuaily contains two or more atoms.
All substances are composed of one or more elements,

The chemical behavior of materials may be observed and studied
any place in our environment.,.

A chemical change in substances forms different substances,

Some chemical changes may be used to produce heat, light, or
electrical energy.

An atom 1s always in mobion,

The molecules of a substance are always in motion.

All matter exists as solid, liquid or gas at room temperature.
dnergy is required 1o change the state or motion of matter.
Mony kinds of matter can be changed from one stabte to another.

Two portions of matter cannot occupy the same space ab.the
same time,

The a2ir is a mixture of gases,

Nitrogen is the most plentiful gas in our atmogphere.
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21,
22,
23,
2h.
25,

26.

27.

28,

29,

30,

31.

32,

33.

" For discussion purposes only 6 ' Grade 6

Orygen is needed 40 support life. " ) S : »)
‘Oxygen readily -combines with many substancas.

Qxygen combines with many subsoances to give off heat.

Oxygen is needed for comhustion.

The burning of fuel, which is a chemlcal change, .releases
energy.

Oridation is the process in which substancés'combine with
oxygen.

Oxidation may be fast as in the burning of a fuel or glow as
in the formation of rust. . :

' The energy of .chemical oxidatlon may be released as heat, light
- or electrical energy.

[ Y

A1)l living things contain carbon,

A1l common ‘fuels contain carbon. " -

Different fuels have different kiﬁdling temperatures. o
Fossil fuels and plant foods econtain stored chemical energy.

Most of the siored energy on earth comes indirectly,from
the- Sun. '

The study of chemistry has resulted in development oL a
"language" and shorthand'wlth vhich to express icaas




{ { ~
For disoussion;purposes only T . - rGrade 6 K
'G.' Mechanzcal enerey and smmple machines N A R I G
1. Man is learning to move energy Iroq its source to. the place -\
7 where it is to be used. - | o | .
2. A machlne usually’ie uhe device than changes eno/gy to work._ o ,
3. 'Macha.nes do not create \energ. o - { ’ | } |
k. A machine may be used to increase force, oo iljox.:" I
5. oA aimple machine nmy change the amount\of force applled to R i
| overcome a resisbance. , | ; ,
6. oA 51mple machlne may change the dlrection;in Whlch a\force ﬂ "; ‘f N
moves a resistance, SR ,ﬁ . x\,b g: . -
- 7. A simple machlﬁe may change tne\speed aﬁ whlch a resistance x{““ s o
U - may be moved, e
. B. A wedge ls a'hype of inclined.olane maehlne. R }
9. A wedge may be~used to push - tnlngs apart. G s -
'10; A longer inclined plane requirod less effort to move g s e > |
S resﬁstance to the yame hezght. . » o e
\‘11,‘ A screw is an inclzned plane wrapped around a cy&inder. e W
12.ﬁ1A flxed pulléy may be,used to ohaqge thevdirection of fbrce. »
C 13, A Fixed pullqy is.a wheel that tufhs on.a statmonany axle. . .
. A 1ever moves about 1ts fulcrum. | "» U S
ﬁQ“JlS. Levers are used to~agply a foree whlch\can exert a push pull, -
o - pry.and twis&. L S S
ﬂlﬁ.x‘The closer the relatlve dibtance of the load to the fnlcrum ”f% ”—;;iS Ay
N as compared to the distance of the effort to the fulcrum, o .
/the less effort is needed tovaVQ the re51stance.
i?., In a lever the further the dlstance of the r951stance to ths .
fulerum as compared to the - distance of the effort to the = .
i fulerum, the faster the resmstance maJ be moved with 8 ‘ ‘
_ glven effort *’w |
% 18.” Two or more simple machlnes are connected 10 make a complex DU
o or compound machzne. : ~ _ » ]
19. Compound machlnes are comblnatlons of 81mple machlnes., o J 7
: j , S
. 204 A»complex'machine may chango}one kipd of energy into anothex;" , 4
| ;
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i o ) T SR EE ; |
21.f A machlne usually makes more . effiC1ent use of appligd energy
- /when frlctlon is reduced. N
'iéé,_ Frictlon 1s a force that resists other forces, S .
j,23,ffAll fqrces opposing motmon are called frlction. , ﬁf/}‘ , fd
kEﬁ;‘ Frlctlon is the resmstance to relatmve motion of two obaects
L AAn contact. AP Lo N ] ‘
; - : BN S - P . o [
f25;’gThe frlction of molecules of a liqni as they move one over |
.~ ' the other is 1ess than sllding fri%tlon between two surfacea.ﬂd
26, fFrictlon betWeen two surfaces may be reduced by using smoother
g . surfaces or by the 1nmroduct10n of a lzqudd butween the
LT surfaces. A T S . -

d;‘ 27;3*R0111ng'frictlon as-usad in rollers and wheels is less than RIS
SR ),slldlng frictlon. REERN RS S T,
ot 0 L / o
28, Ball bearings aré used to decrease frictibn in any: direction. E e

§d29, Frictlon may ‘be ﬁeduced by smoothing the surfaces in contact.
‘BQ,},Sbme devices depend on . frlctlon for the;r operatlon,l I
,431.‘_Belts, chains and gears are used in machmnes to transfer force
o from one wheel to another. Ty
 33. ! A b1g gear turnlng slowly makes a llttie gear turn rapidxy
,“33.4‘In mashlng gears “the following prb ertlon is always true°'
| ‘the number of turns of the little gear 1s to the number
o * of turns. of the 1arge gear, as the nurbe’’ of teeth on: .
. the large gear is to the number of teeth'on the. smaIl gear.
’3h; 'Things that ére not in motion tend to remaln at-rast, ‘~ ,
35gf,0nce sbmething has started to move, 1t m&y keep moving B
T
;'36._%For'each actidn there is an equal and opposite reaction.7 | |
37. The pendnlum may ‘be used to’ demonstrate perlodlq motion.7 . |
_38} Alrcraft may be of many different klnds.‘ - - df Lo '_?, .
- 39. ]Powered amrcraft may be of many dlf;erenﬁ kinds. o
. F o > ( q
! ! : . . \ \
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Different kinds of animals vany in their abllity to detect sounds.

Different kinds of animals dmffer , 'the 1oudnea5'or softnass

-~ of sounds they can detect,

Different kinds of animals may’ have different abilitias to ';
detect high or low~sounds.‘ o , |

| Sbme different kinds of animals vary greatly from one aﬂother

in the mechanical methods Wy which they detect sound.

% The ear is the organ which higher animals use: to detact sound.

!

\ Haaripg involves receiving, transmitting, and interpreting of

sound wayes by the par, audltomy nerve, and brain.

. The ability to ﬂear squnds dmffems With people.

Low-pitéhed sounds {under 16 V1brations per second) are -
usually inaudible. - P . I

b o ) : ot "

o Vbry high pitched vmbrations are inaudible.'.m~

High pitched vmbrations (ultrasonics) haVe uses.

Some characteristics of. sounds are pitch, 1oudness and qualxhy.

T

Sound travels in waves, . , X

. , . L ;
Some matermals are better conductors of sound waves than others.
Sound may be. transferred from onv substance to another. .f”

Sound ean-travel through gases, liquids and aolids.

. Some materials absorb sound waves better than others. “

Various materials may be used to record and reproduce sound
impulses. |

A "

Soft surfa¢es absorb mgre soand than hard surfaces.

Porous and spongy surfaces are Food sound absorhers.
/

Hard surfaces reflect more sodnu than soft surfaces.

A reflected sound which is similar bub distinctly different
from the original sound isfan echo, ‘

$

iEchos require & distance surface or denser medium for the

reflection of the original ﬂound.

i
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26,
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J.  Light

Te
8.
9.

The sudden. re1e331ng cf heat anergy causes an explosive -

ro : N

” 10“‘ ’M'Fo:idisdus§idnﬁpurpbsesainf

“\

A megaphone may be used to direct sound R . :fg
Sound waves may be. dlrected_by a reflector. | |

. so‘me a/ - ‘>

" Speech is produced/by the controlled ‘vibration® of vncal cords.

Some mechanlcal devices ‘produce 2 sound/Whlch is called.mu51c. |

Music is the unzform, regular repetition of a regular sound
wave pattermn, :

Mnsical ;nstruments use vibratlng strlngs, reeds, dlaphragms,‘
and air columns to produce -music. . ,

-Changlng the 1ength, thlckness, density, o tens;on;of a

vibrating string changes its pitch (vps).

Each different piteli produced by a musical instrument is .
called a tone, |

r

The quallty of the tones produced by a musical insgtrument

depends upon the structure of 1nstrument and how it 15 . )
played. : o : | -
/ - )
Constant noise increases fatlgue. : '

and ultraviolet radiation R - | -y
The sun has different kinds of energy. .
Light is a form of radiant energy.

The sources of light on +the sarth are darect or reflected. '
\
Dlrect sources of 1ight on the earth are natural (sun, stars)
‘and artificial (incandescent, fluorescent), ; -
Indnrect sources of light on the earth include the moan,«‘
. planets; dust particles of the atmosphere; and objects
on the surface of the earth, .

An eclipse of the moon is observed on the earth when the

earth prevents the 1ight of the sun from falling upon
the moon,

Light travéls through space by radiation. |
Light travels at extremely high speeds., \ | ‘{ 3"

4

Movements and changes in objects in outer spade are observedw
some btime after their occurrence.

? ¢
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\The light which reaches us from the sun comes directly by

radmation or indirectly when refracﬁed from other astrou
nomlcal bodies,

A

Most of the sun*s energy is lost in sPace.

On;y a small pa f the sunts energy reaches the eaxrth,

The angle at which the sunts 1ight strikes the earth affects f

the amounﬁ of heat received in a given surface area.

Types of interior llghtlng may be direct, indirect or semi-
direet., |

t

Sunlight is.a combination of maﬁy colors,. |

Light can be separated into a band of colored light,

When all the colors of light gre pub together, white light is

produced., -

wWhite light is made of red, orange, yellcw, green, blua, and
violet light waves.

Sometimes light that travels through transparent objects 1s
bent (refracted), |

A prism is a device usually with a trxangular shape which

separates white light into bands of colored light (spectrum),

Drops of water in the air act like prisms and dispérse white
light into the many colors of the raaﬁbow.

A color of an object is determlned by the 1ight rays which it
reflects or emits. |

‘Black is the absence of reflected light,

A black object absorbs all colors of light.

Some light passes through ﬁrans;hcent materials, but objects

cannot be seen distinetly through them.and may not be
visible at all.

Smooth, highly polished objects are good reflectors of 1ight.

Images appears to be as far behind a plane mirror as objects
are in front,

I&ght‘reflected from an object makes the object visible.,

When 1ight 1ls scattered by 1rregular reflection, it is said
to be diffused. |

/
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i ‘30.- Objects becoms vigible only by diffused reflection.
4 | 31, Light cannat pass through opaqne objects.

32.‘ The" size of the shadow of a standing object depends upon the -
pos;tion of the sun or other light source, .

33, A shadow has three .dimensions. | S

-
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. IV, ‘l‘hePUni.verSé”'?**" I T e e

. F. Space travel o AT A
- © " (includes’ some avia’cion, space piologys gravitdtional energy and ~'
3 ' - mechanica,l energy) : ' | |

E
- P « .
v R O e - , ey 3 . .

. . LCue T 4 N T ¥ k P - . B ¢

General

'I'hrough spaca travel man Will discover many new' thiﬁgs about tha .
univerSe.; , o ,

‘24 Man's existence on' ‘%he earth :Ls Iimitad to. the surfa,ce dr near the
surface.

3, There is less air 4s one moves up - (or ou‘o)*from the earth.

e . ,,.,,,-

b, Space i8 dark (beyond the abmosphere)

S v rtificial satellites are beu.ng used by man to :further his study oi‘
- earth and spacea.

| ‘6 Anything w;nthin the solar syatem is known ae beiné§ "in_intex?planetary
Space. '

}) o ;"‘:’&7 Man is beginping ’oo tra.val up or "out“ into interplanetary space, | i

8. Apything. beyond the solar system is known as bei g in outer ‘space,
4, There is .4 very slight amotnt of -air in outer space‘ T
140. Nearness and farness in. comparing bodies in space is - rela’oive,

:I.l. uGrcaat distances .in the tniverse are measured in ’oerms o;E‘ 11ghb~years P I
v the distance which “light travels in one years . \ | ;

.12, Units.of time in space. ma;y' be- measured differently i‘mm the units ef
: time on earth,

" 43" “Theve are many problems whi.ch must be studied and solved before man
can travel for extended periods of time in SpAce.

1}4. There is grea.t need for tramed neople to study 1 the problems of space
travelt N . . y is . o o :

15.» As more is learned abou'b sPace travel, other factqrs may be found E
which may lmmit man's ex::.stence in space. - e | L

16. L Nm p:‘ojecﬁs related to gpace travel are cont.inually be:mg developed

 end evaluated in order to expand upon existing knowledge, - . . o

-

o ‘17, Results :t‘rom one experiment in.space research lead to the fdrmulh’oion
L0 " of many other problems for study. . A |

48, Problems in the building of space travel devicea requir‘e ’ahe
-' development, of many new materials. .
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19'. Objects close ta an astronontlcal body in space are attracted to that

2(;‘..‘
'2:;‘.

22,

21'4.’.

25,

I put.er apace, th@ pull or i;he earth would be very slight. . .

8O before it begins to falla

body.

B A

Many natural phenomena reault frem ’cha pull of tlm‘ ear‘ch- e.g., Weigh’c,
water running ddwnhill. o Q

We:i.ght is arr impor’oant factor when planning 8 rockatla escape from the

"aar’ch’a gravity. S i,
To get :l.nto interplanetary apace a vocbet must “puah“ harder than tlw

earth pulls. ol , ; , .
Thp hander a rocket “pushes" away frum ’ohe earbh, the farthar it can

't T “
' , . L

A.rocket wm.ch “pushes” hard enough can go farther than the distance

S .beyond which the eartvh can pull it back, | .’~' o

- It is pcssn.ble to place ob;jects out :[nto space by starting them with

emugh force and spaed to escape ’the gravity of the aarth. ;-
:Cn order for an object to escape ‘the gravity ~of the earth, :Lt mus’o reach

- a greater speed ﬁhap that raquired 873 orhi‘b the earth,’

LY

Gravity decreases as one :leaveis the ‘garth, 'b\rb increases aa ona A
- approaches oﬂzer aatrononﬁ.ca‘l bodies. |

Lt oo ., , e, ..
o d ‘,.« st ¢ i P R &

The moon "pulls“ on things on- the earth. S R L

The gravi‘oatiqnal pull on' surfaca ob;jects d.s greater mn the earth than

on the maon, |

.A,a bwq pb;jects approach each other ), tgne greater is tha mutual attractd,on.

| Gravitational energy is oppoaad 'with apémchutes. e

When “approaching ‘the earth, ‘vrockets and/er parachidtes mus’o be use& o o

work againat the earthts graviity to slow down the veh:lcle and thua
' p:cevant deatructive inpac’o, L ‘

e f
L]

To :l.nsura a safe 1aﬁding on- amr aatrommical bcdy, the space vehicle

‘_uould have to use a i‘orce againat gravity to slow :L'ba descent.

\’, e

' [ H ¢
St e b B v . - -

e G‘ﬂt‘&dﬁ‘é L ’_ lh AR .Ii‘érsdiﬁ&ssjm*'pﬁéseé.;mv'L".‘
. Pre erties of Space--. Univeraal GI’aVi'ba'bion o " — : S |

e cloaer an objec'o is to the moon, ‘the grea’oer :La the mu'huai a’otraction. |

R O
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“'3) o _Er’bz.es of space..rfear the Larth (Atmosphere) o
S ‘ ‘ o ) { e s " C . A .
I

36. Air resists the forée which would pu? an ob:;ect :ln motiqn. '; a | “;’;‘,f-

. ' 37. The resistance caused by air moving over an u’o;ject a.g called ai:n '
S frictmn-, S : B T ~

. *
! | &
{ e W 1

e T

" 38¢ An' object mOVihg th!*ough &ir prod.uces air fr::.c'oion« a0
39. The dersity. (concéntramon) o;£‘ air. affects %he amount of friation.

4O, The denﬁi‘by* of ‘the earth's atmosphere decreases as, the distance from
" the earth increases. Coet S )

7 ! B “

« W1, A& the spead ofa moving obgect increasee in the atmcmphere s fric’bion
. “2nd heat ircrease. L T ~

L3

o ‘ue Spesd an& alti'tude both determine the axnount oi‘ frict-icn on space
I veh:i.cles. , EER A

i
I
”~

N I The great.ér the ain fric’bion, the Tiore ﬁntense the resultant hea’t.. L

e o

AT Bl Gertain designs reduce i‘rictlon. ,, o : - e
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- _Probilems of Han's Enstence in Space o | A
o I;S. ' Man must be protected during space tra\fel. o f
hé. Man canno’c e:d.st. :m spag‘e mthout controlling his immediate environment.
Lt?. .Vehicles for space ’cravel must provide & des:wable emr:i.ronment for man.
48, Man is able to adapt, to.a sllghtly changed enviromnent, Ce
h?i Man can live i.‘nr a shor’c period of ume in a gmatly changed
| enviromnent. - | |
50, *Man has to carry his ow:i oxygen when traveling away from the earth. ‘
Bl ‘Due to wen.ghbleasneas in space tra,vel, man may have problams wim hie:
. Preathing, drmkmng, eating and mv:u.ng. : e _
52, Sustained weightlassness may cause many hazardous s‘cnra;i.ns nn tha humam
‘ anatcmy. , V . \ A
- 53" The: rad:.ant enez-gy ‘From. the sun may be dangemus to 2 man, in a.nterplameftary
space. )
514. © Man will have to establish an artif‘:.cial env:.mnment in order to eurv:.ve
. on the surface of other astroromical bodies, - | ,
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55. Spece vehiclesx need to be prdtected against bombardment by meteors |
tmd Qgsmic dustq . ‘ |

‘v‘
t Y

S : 56¢ Rockets must be -made of mteriels whieh withe'band heat and smss., ,

57. A rocket begine to r:hse vory elowly because of t.he forces wh:l.cb.
: ‘must be oveacome, e Be) inertia. . B

SR . /58. Space ships requii'e many mtruments to guide ’ohem. |
: 59. High speed i‘n epace trave.l. is desirable te cover great distancee in
; a convenient tdme, - 0, _
: ‘ ; ,‘ “\ ' . 5
{ ' l ’ ‘ ) s 4 '
ilvi ‘ i . : . i " }»
=‘} " N “ . § N ‘\ | N \
y ' . ,
i
¢ L ’ .
4 " £ ,
{ i
. | .
)} | copied 1a f
11~l9~6 ,
) ‘ * .




I




¢ A RESOURCE UNIT
ITT, ENERGY
L. CHEMIGAL ENERGY
TO BE TAUGHT IN
GRADE SIX
f |
To be included in the Grade SM Supplement of the
Reorganized Science Curriculum -
Minneapolis Public Schools
Science Department
8-2!4-61;




. _
i

N L f‘:‘,

'For discussion purposes only

TABLE OF CONTENTS

- awe e LB —*”~~-‘—

T, Introduction .se.eesesesccrsecavesnsessscesscsoscrccosanccs
I, Concepts Included in This Unit e ereveernennanssseernieaes
'III. Safety Rules .....;.................‘.....................
IV. Precautionery and General Laboratory Suggestions ceesveane

V. Leboratory Techniques:

N VL

1, Iighting an 210hol 1aMP seeeseccsssssssssasnoass
2, Lighting a liquid petroleum burner ;......;......
3. Bending glasé tUDING seeeoveourcscancosossrercsee
. Cutting glass tubing or glass rod ..:............
5. Smoothing the ends of glass tubing or glass rod
Dby fire polishing eeesessscsvcrscescscssncecocnas
6, Making a stirring rod eeecseessccssccessrccsvcnce
Te Seaiing glass tUDINE ecosssracescsovesssosscscone
8, Inserting glass tubing throuéh a cork or a
rubber StOPPEY eccerecscccrsvcssesvsosronccrcacasn
9. Transferring small amounts of solid chemicals
4 wlthout contaminating them seesessssscessrscosene
10, Pouring a liquid chemical without splashing .....
‘11. Making student alcohollburners sesessevaccsarsece
12, Cubting window glass ceeessvecscscsrecsscsaccccse
13. Heating test BUDOS cosevccccsssoscsnssscssosassse
1., Heating Pyrex £18sKS sesesesessccccsoscsorsccsece
15, Making a glowing wood splint for oxygen test e...
16, Testing for starch in materials sseecesscererecees
17. Testing fbr carbon dioXide eeesessesvrcesescscocce
18. .

Preparing a filter and funnel stand eecescesccses

16
17
20
21
22
23
2l
25
26
27




L s

For discugsion purposes only -

VI, Iearning Activities:

1.
24
3e

Lo
5.
6.
7o

8.

Do
10,

16,
17.

18."

12,

Grouping substances according to their state (solid,'
liguid, or gas) at room temperature esesecescsssevcrne

Discovering that a physical change in salt does not
require a chemical change O OCCUL scescecescvnsaccces

Observing some physical characteristics of a galt

solution .ocoo'ooo-o-goooo--.oo-oococoo-oooaoaoooooo0o

Separating a mixture using physical properties seecees

Growing crystals from substances (physical change) eve

Observing a physical and chemical change in paper eeee

I1lustrating the differences between & chemical
end thSical Change in'WOOd BeeenesnsssetoshosesneEvies

Observing a physicel and a chemical change.in

Steel WOO]. '.li't...a'...“.l.c.OOODQOOOOOOOOCOOOOOI..
Using taste to obtain evidence of a chemical change 4.

Observing mixtures of materials to determine whether
e physical and/or a chemical reaction OCCUIS cesecesee

Observing & heat change accompanying a physical
change in a chemical substance sccveessrvecoccvcocccas

Studying a physical change brought about by heat eoeee:

Observing the temperature of water during a change

AN State essesssscessssercccsccensssncerecscsvsscssrene
ObserVing phySiCal changes in water odoooluoo-oag-oooo

Observing a heat change accompanying a chemical

Change ooca-cooo-ooooopdoooquooooooootooooc;ooo-oooo--

Observing heat produced by a chemical reaction seevees
DiSCOVering there is enexrgy in NULS veevevsaasccrscene

Obtaining some evidence for the oxidation of foods
by the human bOdY todaa!ci"ooaoocoa.oo-vooooououoo‘vo

Decomposing baking soda with heabt ceesecesccessrceenas

30
31

32
33
3L
35

36

37
39

40

L1
L2

L3

L6
L7
L8

19
50




TR AR IR TR T ST s

...

For discussion purposes only

20,
21,
22,

23.

el

25,
26,

27e
28.

29.
30,
31,
32,

33.
3k,
35,

36.
37.

38.

394

Decomposing sugar with NeAbt secesesasoscreosccsnsvenne
Changing a substénce using heat energy weevecscrosnce

Discovering that heating a mebal does not always
prOduce a chemical Change scecsecescscosvccccncoccses

Breeking down a complex organic substegnce into
Other Substances .O..O...C‘OOO..OQ.'00.00"00..0"0..

Studying a chemical change brought about by heat’
(TeaCher Demonstration) essNeststsssssobeccsnRssBsRB

Testing the flammability of substances seseessscrsvene

Comparing the flammability of different substances
which have a common trait (Teacher Demonstration)cees

Determining the effect of chemicals on plant growth .

Becoming familiar with the commonly ugsed test for
evidence that some materials were once allive

(OPGANIC) covearrosnorsstansrsnsesossssosnscseosavos
Tdentifying the substances formed when sugar burns <.
Dissolving limestone with weak 2cid eecceccusesescecs
Making carbon dioxide FPOM YOCK sveesecscssssosnsncu

Producing carbon dioxide gas by a chemical reaction
with ingredients found in a Kitchen cvsecveccrvrescnss

Discovering the chemistry of a leavening agent .ceeeve
Studying the properties of sulfur ogooooooocooo-o-vouo

Forming compounds with copper using heat to speed
.bhe reaCtion ...0..0.00.‘!.O0'.0..0‘0.‘.0..000000....

Bleaching with oxygen of the 2ir cececsccsescccavovce

Using sodium hypochlorite solution as an oxidizing
(bleaching) agent which does not depend on burning «e

Becoming aware that air contains substances which may
teke part in chemical reactions esseevsscecscssscevee

Proving that burning (rapid oxidation) requires

oxygen .D.l'.“.'.l.'0.."..‘.'.O..l"“......l.....'

51
52

53

Sk

56
57

58
59

60
61
62
63

65
66

68
69

70

Tl

72




T T TR T — e, T Y .|

£2

For discussion purposes only

Lo,

k.

L5,
L6,

L7,

L8,

L18a.
L9

50,
51,

52,
53,
5k
55.
56.
57,

Discovering that burning produces more than
one form Of ENEYLY cecesseecccoscsssceosscvrsesassesoces

Comparing the kindling temperatures of materials ee..

Discovering evidence that some combustible materials

‘may not always burn complebtely ssecercescecsccasacses

Studying the preparation and some properties of

Ojcygen .‘..ll.OOOOQOOOQCQIOOCI9.0.!.000".000..‘..".

Separating water into its parts. Preparing
hydrogen and oxygen from Wabter c.esceossccoererstcess

Forming compounds with SilveYr essececcrcrorcccerscace

Forming a compound by chemically combining two
subgtances. Examining the properties of materials
before and after chemical reaction.(Teacher Demonstra-

tion) 'O'.O00...’...'..-‘00......'..0‘00.‘.0.'.....!'

Observing the pressure exerted by a gas (carbon
dioxide) a5 it fOrME seecvooreccresvotrcssssassnescse

Using a chemical reaction to put out a lighted candle

Candle GO POV 008 06000060880 A00 00 e st P 0P EPIVIPOLOILLOEYNTST Opf

Using & chemical reaction to put out a fire cieescsss

Converting stored chemical energy into. mechanical

energy. 'Q.....’.l.'...“...l'..l.‘OOO‘l...'...'..".‘.

Converting chemical energy into electrical energy ...

13
h

75

76

17
19

80

82

83
8L

85
87

Observing a chemical reaction used in the building “’,q,
v 89

industry B OV 0P 0OV B 000 PDPIEESOEREOPNSBLOOLELSESGOIONIOARIS OGO

Preparing a usefyl chemical substance from skim milk,
Making a model of the structure of carbon monoxide .,
Studying the structure of carbon dioxide seccsvcensae

Studying .bhe Stmoture Of Water F X EEERXREERER N IENNNRNNN]

Observing the fact that molecules MOVE sevsecsvsecees

Observing the results of the movement of molecules
and atoms (Teacher Demonstration) sevecesescesssscese

90
92
93
ol
95

96




/]

For discussion purposes only

ViI,

VIIL,

X,

58, Discovering that thers are a very large number
of molecules in a small amount of material. (Note:
This activity is a direct modification of one found
on pp. 33-35 in let's Explore Chemistry by Nathan

Feifer. .....onooooao.coonoopooooooocat‘ooqnoooo-ooo..

Some Suggested Culminating Acti&ities:
i. Moking learning exhibits or charts eecseesansscescesaes
2. Reporting on the history of chemistry .esvvescscvencese
3, Making a collection of varicus materiols evesssseccasas
L, Making an organized collection of chemical materiéls oo
Bibliography:
A, ToxtbhoOKS seceessesscnessccsssssssssssocccssssvorvoonoes
B, Pupil reference DOOKS eesecosiacsvsioscrsasvocnssaccane
C, Teacher reference DOOKS eoscsscsrcscrsceossessrconcesons
D. Instructional mo£ion picture £ilms ssevssescescovcvense
Summary Liét of Suggested Equipment and Supplies secesesesssceres

Tabulation to Show Which Activities Contribute to the
Understanding of the Assigned concepls seescecessvecsrsnoscossans

97

98
99

99

100
101,
103
105
106

109




ST TETRTS T T e

2

For discussion purposes only iy P Grade 6

I, INTRODUCTION

This unit gives sixth grade children an opportunity to explore some
of the basic ideas and understandings in the world of chemistry using many
types of learning situations and problem solving techninues, This unlt
suggests the use of common materials and the exploration of problems
involving some of the chemistry in daily life, Through the study of this
unit the children should arrive at an understanding of some of the funda=-
mentel principles and %.ws of chemistry and gain some elementary under-
standings of the structure of matter.

While the main objective is a rudimentary understanding of chemistry
and chemical energy, there are other objectives which may be actively
pursued in this unit. A unit of this type affords an excellent opportunity
for the development of an understanding of the experimental approach %o
science and emphagizes the importance of accuracy in planning, observing
and expressing conclugions based on the results of experiments and
demongtrations, -

Although an extensive write-up of each activity is not recommerded,
the teacher should require the children to keep careful records of their
observations, analyze their collected information, and write reports for a
few of the quentitative activities, To avold excessive paper work, a writiten
report of an activity might be limited to answering the following questlionss
"Whet equipment did we use? 'What did we do?" "What did we learn?t "What
else do we went to know?! Further, & unit on chemical energy aids in ‘the
development of skills,in the safe handling of materials and in the formation
of safe hebits of experimental procedure.

The teacher is urged to spend some time before begimning the unlt in
teaching the children the importance of following all safety rules and
observing all general precautions, Throughout the entire uwnit, stress
should be placed on safety, In using the material of this resource unit,
caution must be exercised to prevent accidents.  All, especially dangerous
experiences have been removed from this resource units However, none of
these leerning activities should be used with the pupils for the First time
unless the toacher himself has tried them out thoroughly before class use,

This resource unit does not need to be tought in its entirety; rather,
each individual teacher shculd select from the resource unit those learning
experionces which would be most useful in developing the teacher's own
teaching unit to be used within his own clessroom for his own pupils, However,
an orderly sequence of learning acti¥Vities is desirable rather than a random
presentation of learning siturtions, since an adequate understanding of many
of these concepts depends on learning activities which may have been
developed earlicr in the unit,
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I, INTRODUCTION

This unit gives sixth grade children an opportunity to explore some
of the basic ideas and understandings in the world of chemistry using many
types of learning situations and problem solving techniques. This unlt
suggests the use of common materials and the exploration of problems
involving some of the chemistry in daily life, Through the study of this
unit the children should arrive at an understanding of scme of the funda-
mentel principles and %aws of chemistry and gain some elementary under-
standings of the structure of matter.

While the main objective is a rudimentary understanding of chemlstry
and chemical enecrgy, there are other objectives which mey be actively
pursued in this unit. A unit of this type affords an excellent opportunity
for the development of an understanding of the experimental approach to
science and emphasizes the importance of accuraecy in planning, obaerving
end expressing conclugions based on the results of experiments and
demongtrations, .

Although en extensive write-up of each activity is not, recommended,
the teecher should require the children to keep careful records of their
observations, enalyze their collected informetion, and write reports for a
few of the quentitative activities, To avold excesslve paper work, a written
report of en activity might be limited to onswering the following questionss:
"What equipment did we use?®™ 'What did we do? "What did we learn? "What
elge do We wanbt to know?! Further, e unit on chemical energy eids in the
development of skills,in the safe handling of meterials and in the formation
of safe hebits of experimental procedure,

The teacher is urged to spend some time before beginning the unlt in
teaching the children the importance of following all safety rules and
observing all general precautions, Throughout the entire unlt, stress
should be placed on safety, In using thc material of this resource unit,
caution must be exercised to prevent accidents.  All, especially dangeroue
experiences have been removed Trom this resource uwnits, However, none of
these learning activities should be used with the pupils for the first time
unless tho toacher himself has tried them out thoroughly before class use,

Thig regource unit does not need to be taught in its entirety; rather,
each individuol teacher sheuid select from the resource unit those learning
exporionces which would be most useful in developing the teacherf's own
teaching unit to be used within his own clagsroom for his gwn pupils, However,
an orderly sequence of learning activibies is desirable rather than a random
presentation of learning siturtions, since an adequate understanding of many
of these concepts depends on learning activities which may have been
developed earlicr in the unit,
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The chemical energy concepts which are appropriate to the sixth grads
level have been arranged in a logical teaching order in Section II., Since
the ectivities suggested in this resource unit are not correlated directly to
the individual concepts, the classroom teacher should periodically check the
list of concepts to be sure that none of the concepts are omitted,

Although some classes, groups or individuals may wish to explore some
of the concepts in greater depth than this resource unit provides,. the
resource unlt.should assist the teacher in planning his own basic teaching
unit which gives the average sixth grader a broader view of this area of
- seience, The children  should begin to understand "chemistry" as a slowly
evolving #ield of science rathcr than & body of knowledge whieh developed in
a brief.psriod of time,

.- Although some children may rush to study the periodic chart as a part
of e individual project, the periodic chart should not be studied formally

during the unit, At this grade level ewareness that there 1s a possible

grouping of the similar elements and that symbols may be used to briefly

present deteiled information is probably the most important understanding
_that should be taught,

The degree to which this unit stimulotes curiosity and interest, leading
to a desire for further observation end study of the matural chemical
environment ls a good measure of its value ond the teacherts success in
teaching this unit,

N
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L.

TI, CONCEPTS INCLUDED IN THIS UNIT

Chemlcal energy

1.
2,
3.

L.
5e

6e
Te

8.
Fe
10,
11,
12,

15,
16,
17,
18,
19,
20,
21,
22,

Chemical energy is one form of energys
Chemical substances may be found many places in the environmente

The chemical behavior of materials may be obgerved and studied
any place in our environment.

A1l materials are chemical substances.

Many chemicel substances are helpful or harmful to living and
non-1iving things.

Man has never seen an atom,

Two or more different elements may be combined to form compounds
which have definite properties.

Atoms moy be combined to form molecules,

A moleoule usually contains two or more atoms.

A1l substances are composed of one or more elements,

During physical changes only physical characteristics may change.

A physical change in a substonce docs not form any different
gubgtance or substances,

A chemlcal change in substances foi'ms different substances,

Some chemiczl changes may be used to produce heat, light, or
electrical energy.

An otom is always in motion,

The molecules of a substance are always in motlone

A1l metter exists as solid, liquid or gas at room temperature
A physicel chenge in o substence requires energye

Enorgy is required to change the state or motion of matter.
Mony kinds of matter can be changad from one state to another.
The air is a mixture of goses.

Nitrogen ig the most plentiful gas in our atmosphere.
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23,
2.
25,
26,
27,
28,
29,

304

31,
32,
33.
3L,
35.
36,
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Oxygen is needed to support life,

Oxygen réadily conbines with many substances,

Oxygen combines with many substanées to give off heat.

Oxygen is ‘neaded for combustion,

The burning of fuel, which is a chemical change, releases energys
Oxidation is the process in which substances conbine v;ith‘oxygen,

Oxidatien may be fast es in the burning of a fuel or slow as in
the formation of rust,

The ensrgy of chemicael oxidation mey be released as heé.t, light
or electrical energy,

A1l living things contein caibon.

A1l common fuels contain carbon,

Different fuels have different kindling temperatures,

Fogsil fuels and plant foods contain stored chemical energye. ..
Most of the stbred energy on earth comes indirectly from the sun,

The study of chemistry has resulted in development of a t1anguage"
and shorthand with which to express ildeas. ,
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IIT, SAFETY RULES

Materials neededs

1.

2.

3.

T

9
10.
11.

12,

e

Fire extinguisher

Fire blanket

Emergency Core Chart (prepared by the Department of Health,
Physicel Bducation and Recreation, Minneapolis Public Schools)

]

First eid kit
Keep the materials needed in en easily accessible place in the
classroom during meny of these loorning activities. Safety first.

Never mix "just any" chemicals except when following specific
ingtructions.

Never heat eny chemical except when following specific instructions,

Never taste ony chemical unless sbsolutely sure it is not poisonoud,

Never smell any chemical unless absolutely sure it is not polsonous.

Never allow any chemical to come in contact with the skin unless
gbsolutely sure it is not poisonous or printed instructions direct ib.

Never lean over the flame of a liquid petroleun burner or any other
heat source.

Extinguish all open flames wheX 1o longer in use.
Girls should put up long halr and fasten up flowing slecves.
Nover light a matech or a burner near an open container of chemicals.

Lobel all flemmsble and/or explosive matericls. Keep them away
under lock except when usings

Tabricabe the outside of the end of glass tubing with a few drops

of glycerine before attempting to push the glass tube through a cork
or rubber stopper. Wrap a cloth towel around the tubing to proiect
the hends in case of breakage during the procedurc.

Allow enough time for hot objects to cool complotely before bouching
‘them,
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A,

£

ﬂ. PRECAUTIONARY AND GENERAL IABORATORY SUGGESTIONS

(It is recommended that at least one lesson be
devoted to precautionary and general laboratory
suggestions before beginning a teaching unit in
chemical energy,) ‘ :

Fires

The location and operation of the nearest fire extinguisher and fire
alarm must be taught to the children before any of the burning
activities are attempted, It is important that the children know

how to remove the extinguisher from the wall, how to remove the

locking pin, and how to aim and use the extinguisher, Very small
accidental fires may be smothered with an asbestos mat. Caution

the children not to run but rather to lie down and roll on the floor
when their hair or clothing accidentally catches fire, The children
should be trained to quickly wrap a heavy coat or some similar material
around and over a child whose hair or clothing is burning, The user
is required to always extinguish his lighted match and burming wood
splint in a jar or can of water and to immediately place the extinguished
mateh or wood splint in the wastebasket or a convenient waste can. The
classroom teacher should refer to the booklet, Procedures for the
Program of Fire Safety in the Minneapolis Public Schools, "E, General
Fire Safe~ty," sectio and 9, pages 9 and 10, for a statement of
policy r .garding the use of sources of heat in science experiments:

®8, The only exception to the rule relative to the use of
cendles is that in the elementary schools candles or-
other low heat types of fire may be used in science .
experiments if under strict supervision of the teacher,
who should see that every precaution for safety is
maintained during the lesson. ' S

9, For science experiments in the elementary schools, selfw
contained liquid petroleum burners which are approved by
the following may be used: ‘

2. United States Bureau of Statistiecs,
b, Interstate Commerce Commission.
c. Underwriters Laboratories,

Rules which must be followed in this use ares
a. This must be done under strict supervision
of teacher. .
b, There shall be no more than four of these
burners in a school building.
ce There shall be a fire extinguisher available
within twenty feet."

The teacher, children and the principa]: should discuss the fire
ordinances which are also included in the fire safety booklet
mentioned above, | | |
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B,

Ce

D,

Chemical poisons

Assume all chemicals are poisonous 1o humens. Do not taste, smell
or touch any chemicals unless printed instructions indicate that it
is necessary. Never drink from the laboratory glassware.

Tf the ingtructions for an activity suggest smelling a chemical
substance, use a hand to scoop some air (wafting) from near the
mouth of the bottle or Pyrex test tube towards the nose, If
sccidentally e chemical comes in contact with the skin, wash the
skin immediately with a large quentity of water unless absolutely
gure it is not harmful (i.e. common table salt). Moke every effort
to avoid spilling chemicals. If an sccident does ocecur in which a
chemical is spilled, wash away or mop up the spilled chemical
immediately, In this unit some of the learning activities are
specifically labeled nTeacher Demonstration! because of the dangerous
mature of the chemicals involved, To learn the first aid procedures
for chemical poisons, refer to the Emergency Care Chort postedon the
wall of the classroom. - -

Equipment requirements.

The suggestions made in the learning activities concerning the size
or quantity of materials to be used may be modified to fit the kind
of equipment available. However, do not try to "make do" with

——

inadequate equipment,- For example, do not use 2 handkerchief in

place of a test tube holder to grasp hot objects. In recommending

the equipment for use in each activity, the judgment-of the class~
room teachers has been uged, Since a liquid petroleum burner provides
adequate hent more quickly than an aleohol lamp, the liquid petroleum - -
purner is recommended in certain activities. When a moderate amount

of heat is required, an sleohol lamp is recommended, Use an

asbestos pad on the table top under each burner, Because ordinary

glass breoks easily when heated rapidly, Pyrex glass is recommended

for those activities in which the glassware must be heated or chilled,
Remember, however, that hot glass bresks if cooled quickly. ‘

Good laboratory procedures .

 The equipment used in any activity shouid be cleancd and put away as

goon as the setivity has been completed, If glessware is broken, the
broken glass should be eleaned up and disposed of irmediately. Since
chemical action and burns caused by hot objects usually mar the
valueble surfaces of the furnlture, the work should be done over an
expcendable surface such as a pieee of unfinished lumber or betbter yet,
5. non~combustible surface such as an asbestos pad, Kesp a Jar or oan
of water h~ndy in which to cool hot objects and extinguish burning
matches and splints. :
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V. IABCRATORY TECHNIQUES

In order to avoid being redundant and
gince many procedures are used repeatedly
throughout this unit, the author does not
include the list of the materials and
ingtructions for the following laboratory
techniques which are used throughout the
learning activities, Please become
femiliar with these procedures,

1. Lighting an alcohol lamp

Materials needed:

Match .

Jar or can of wabter
Alcohol, denatured
Wastebasket or waste can
Alcohol lamp

7

What to do:

1,

2,
3e
L.

Make sure the lower end of the wick is immersed in
the alecohol, Have the teacher add alecohol to the
lamp if necessary. Do not £ill the lamp more than
one~quarter full, -

Light the mateh,
Remove the cap to the wick and light the lamp.

Extinguish the match in a jar of water and place it
in a waste basket.

Extinguish the lamp when finished by replacing the cap.
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2., Lighting a liquid petroleum burner#
Materials needed:

Match

Jar or can of water

Liquid petroleum burner |
Wastebasket or waste can .

What to do:

1, Light the match.
2, Hold it beside the top of the burner,

3, Turn on the gas by turning the valve. Do not remove
the meteh until the burner is lighted,

4. Extinguish the match in a jar of water and place it
in the wastebasket,

5, BExtinguish the burner by turning off the gas.

% TIf the school is equipped with Bunsen burners, they should be used
rather than the liquid petroleum burner,
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3, Bending glass tubing
Materials needed:

Asbestos mat

Iiquid petroleum burner
Wing top

Glass tubing (soft or lime)

What to do:

1. Fit the wing top onto the top of the burmer.,
2, Light the wing top of the burner,

3, Hold the ends of the tubing so that the tubing may
be rolled between the thumb dnd the middle finger of
each hand, Do not use too short a piece of glass.,

i, Hold the tubing in the flame at the place where the
bend is desired so that the greatest possible length
of the tubing is heated,

5, Turn the tubing slowly by rolling it back and forth
between the thumb and finger. - o

6, Heab the glass until the tubing begins to sag of its
own weight.,

7. Take the tubing out of the flame and bend it quickly
to the angle desired,

8. Hold it in that position until the glass cools enough
to harden again, , | '

9. Do net set the glass down on anything except the asbestos
mat until it is cooled and is at room temperature,

10, Extinguish the burner.

-
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L. Cutting glass tubing or glass rod

Materials needed:

Triangular file
Glass tubing or glass rod

Whet to do:

1, Lay the tubing on a flat surface.

2, Hold a triangular file with the flat side up.

3, Rest the V shaped edge on the tubing ot the place
to be cut. \

L., Place the index finger of the hand that is holding
the file on the upper, flat side of the file,

5. Hold the glass tubing firmly in place with the other
hand. Scratch the tubing by pushing the file with
firm pressure across the tubing once, at right angles
to the tubing at the lccation where the cut is desired,
Put the file aside.

6, Wrap the four fingers of each hand sround the tubing
as close to the scratch as pessible,

7. Rotate the tubing until both thumbs are on the side
of the tubing just opposite the scratch so that the
thumb nails meet opposite the scratch,

8, Pull gently with all fingers and push forward with

the thumbs to bend the glass tubing, (Note: the
glags tubing breaks guite easilys)

PR
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5

5, Smoothing the ends of glass tubing or glass rod by fire polishing

Materials neededs

Liquid petroleum burner
Match

Glass tubing or gless rod
Asbestos matb

Whot to do:

Le
26

3.

Light the burner,

Grasp the middle of the glass tubing between the
thumb and middle finger of one hand,.

Hold the tubing at a slant with one end of the tubing
in the hot part of the flame,

Turn the tubing slowly,
Continue heating until the end of the tubing turns red.,

Ley the hot end of the tubing cn the asbestos mats
Allow to ccol,

Extinguish the burner,
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6, Making a stirring rod,

Materials neededs

Glags rod

Triangular file

Liquid petroleum burner
Asbestos mat

What to doe

1., Cut the glass rod to the desired length,

2, .Light the burner. |

3. Heat one end slowly to fire polish it.
.'h. Toy the hot glass rod on the asbestos mat and allow

it to cool, : :

S, Heat the other end slowly to fire polish it,

6, Loy the hot gloss rod on tho asbestos mat and allow
. it to cool,

7. Extinguish the burner.

8
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7. Sealing glass tubing
Materials necded:

Liquid petroleum burner
Asbestos mabt
Glags tubing

What to dos

1,

2,
3.

. N
5

6.

Te

8,

Light the burner,

Grasp both ends of the tubing and hold the ecenter
portion over the flame.

Turn the tubing butween the thumb and middle finger
of each hand.

Heat until the glass sags of its own weighba

Pull slowly on both ends of the tubing while it is
still in the heat,

Continue heating for a brief period of time after
the two halves of the tubing have parted.

Allow to coole Do not lay the pieces of tubing on
anything except the asbestos mot until they are cool.

Extinguish the burner,
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8, Inserting glass tubing thrcugh a cork or a rubber stoppef

Materials neededs

Glycerine

Towel, cloth _

Cork or rubber stopper, which has a hole that is o
size to £it the glass tubing and has an outside
diameter to fit the flask or test tube as required
by the activity

Glass tubing, (6 mm outside diameter or size to fit
hole in stopper) |

What to do:

1, TIubricate the outside of the tubing with glycerine at
the end which is to be inserted into the stopper.

2, Wrap the cloth towel around the tubing, Grasp the
towel and tubing neor the end going into the stopper.

3, Push gently, ead twist the tubing and stopper slightly
in oppositc directions. Do-not push on a bend in ‘the
tubing or at a distonce from the stopper, Push on bent
tubing only along the length between the bend and the
gtopper. ,

i, Continue pushing by short grips and twisting movements
. until the glass extends through the stopper the desired
distance,

% The use of water as a lubricant is less satisfactory, Soap may be
o satisfactory lubricant in most cases.

RN

A
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9, Trensferring small amounts of solid chemicaels without
conteminating them )

! Materials needed:
Solid chemicals in containers (Jjar, bottle, carton)
Papaer
What to do:

1, Obtain a2 clean piece of paper, Crease it in one
direction,

2, Hit the container against the palm of the hand until
the chemlcals are loosened.

3. Uncep the container end tilt 1t until it is almost
horizontal over the paper. _

L. Shoke or roll the contailner back end forth and tap
it gently as it is slowly tilted until the chemical
beglns to drop onto the crecased paper, Stop shoking

- when the desired amount is obtained, Do not shake
! out more than is needed because 1t may not be returned
to the container,

5, Recap the conteiner and put it away,
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10, Pouring a liquid chemical without splashing

Materials needed:

Liquid chemical in a containex

Glass rod
Receiving container

Whet to do:

Pert A, Glass bottle with a glass stopper

L,

2,

3.

5.

Turn the right hand pelm up and grasp the stopper
between the middle and ring finger, (A left handed
person should use the left hand in each place the
right hand is designated,) Remove the stopper with
e twisting motion, Do not lay the stopper down,

Grasp the bottle in the right hand with the a%opper
held between the fingers, Hold the bottle and sgtopper
away from the body while pouring the chemicals.

Hold the glass rod sgainst the lip of the bottle with
the left hand if smoll quantities are to be poured.
(Rest the 1ip of the bottle on the top edge of the clean
receiving container if large quantities are desired,)

™41t the bottle so that the lower end of the glass rod

regts against the inside of the receiving container and

pour the liquid slowly, Pour only the amount that is

geiged. Do nob pour any excess back into the original
ottle,

Set the bottle down and rcplace the stopper. Ringe
the gless rod until clean,

% Have the puplle practice this procedurc with water before using
corrogive chemlicals,
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Part Be.

b

.2.

3.

i

5.

Ca
1.

2

3.

L.

5

Glass bottle with screw cap

Unserew the cap from the bottle., Turn the cap over
so the open side is up and lay it on 2 table,

Grasp the bottle in the right hand.

old the glass rod against the 1lip of the bottle with
the left hond if small quantities are to be poured.
(Rest the 1lip of the bottle on the top of the clean
receiving container if large quantities are desireds)

Ti1t the botbtle so that the lower end of the glass rod
rests against the inside of the receiving container
and pour the liquid slowly, Pour only the amount that
is needed, Do not pour any excess back into the
original bottle,

Set the bottle down and recap the bottle, Rinse the
glass rod until clean, : ‘

Begker, jar or drinking glass
Lay the glass rod across the top of the beaker,

Grasp the beaker with the right hand, Hold the glass
rod in place with the right index finger.

Lift the beaker and tilt it slightly. Move the beaker
to a place where the lower end of the glass rcd rests
against the inside of the receiving container, (Rest
the lip of the beaker on the top of the clean receiving
contoiner. 1f large quentities are desired.)

Tilt the beaker further, Pour the liquid slowly. Pour

only the omount thot is neededs Do not pour any excess
back into the original beoker,

Set the beaker down. Rinse the glass rod untlil clean,
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Part D,

L.
2,

3.
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Tansferring o liquid chemical drop by drop from
o glass stoppered bottle

Loosen the stopper but do not remove it

Grasp the bottle with the right hand, Hold the
stopper with the left hand so that it does not
fall out.,

P41t the bottle to a pouring position and gently
push the stopper back and forth in the neck of the

bottle to cause the drops to come out, Be sure
the receiving contdiner is directly below the lip
of the bottle., Do not use a medicine dropper in
the bottle of pure chemical solution or pour any
excess chemical back into the bottle, '

Set the bottle down and push the stopper firmly
into the bottle, .




For discussion purposes only =200 Grade 6

11,

Making student alechol burners

@terials needed:

Glass bottle with cap (huby food jar or ink bottle)
Cap for narrow necked bottle

Alcohol

Wick (bhick, loosely twisted string)

Hommer A

Nail

What to do:

1,

2.

3.

he

Te

Obtain a short broad glass bottle with a screw top.
Do not use a metol container,

TUse a hammer and nail to punch a hole through the
center of the cep, from bottom side up,

Obtain & dry longth of loosely twisted, thick string
(from engineerts floor mop).

Push the string through the hole, doubling it if
necessory to make o shug £it, Pull the gtring through
the cap until it extends 1/8" above the cap.

Hove the teacher add alcohol until the bottle is aboub
1/l full,

Iight the wick and adjust the height of the wick for
a small, blue flame,

Use the cap from a narrow necked bottle to cover the
wick when extinguishing the flame,
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12, Cutbing windew glags
Mrtoriols ncededs

Glzse cutter
Windew gloos
Ruloxr

What to des

Le
2o

3

L.

S

Pleco tho glass on o filrm, flat surfacc.

Put tho ruler en the glags bosido tho placo whoro
tho glags sheuld bo cut,

Mrko o gerabeh en tho plaos by proscing £irmly on the
claoo cubtor and decwing 3t enco aleng tho odpo of the
rlor,

Move the glass end placo tho serateh beyend tho edmo
ef tho toblo o that 4t do poooiblo to tap cleny the
gserateh en the undersido of tho glano.

Gragcp the ploce ef glage vhieh extonds boyond tho
tablo, Incronoe the foveo of the topping gradunlly
wntild o eracl: movos along tho gerotehs
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13. Heating test tubes

Moterisls needed:

Rectangular iron support

Test tube rack .

Tegt tube, 6", Pyrex

Test tube holder

Burette clamp

Alcohol lamp or liquid petroleum burner

What to do:

1.

24

3.

Place the test ‘tube in o burette clamp attached to an

Jiron support when heating the test tube very hot or

for o long périod of time, Tilt the test tube ab o
slight angle from the yertical,

Use a test tube holder only when heating a test tube
for a short periocd of time, Tilt the test tube at a
slight angle from the vertical,

Place the test tube in a test tube rack to cool, Do
not put extremely hot tost tubes in a test tube rack,

(CAUTION: When heating a test tube, never "point" the

open end ab someonc.)
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1, Heating Pyrex flasks

Materials needed:

Flask, Florence or Erlemmeyer, Pyrex
Burette clamp

Ring clamp

Rec¢tangular iron support

Liquid petroleum burner

Wire gouze

What +to do:

1.

2,
3,

b

Attach the ring elamp to the rectangular iron
gupport, Adjust its height to approximately 2% above
the top of the liquid petroleum burner.

Place the wire gauze on the ring clamp.

Fasten the neck of the flaslk in a burette clamp.
Tower the burctte elamp onto the support until the
flask rests om the wire gauze. Fasten the burette
clamp firmly onto the support.

Pisce thc liquid petroleum burner under the flosk.
(Do not heat glass jars or other "ordinary" glass
containers,)

L

IS
A
"‘
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15, Mking a glowing wood splint for oxygen test

Moteriels needed:

Match
Wood splint

What to do:

1,

2,

Iight the end of the wood splint, Allow it to
burn for 30 seconds.

Blow oub the flame to obtain a glowing end,




e —
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16, Testing for starch in matorials

Materials needed:

Tincture cf icdine (poisonous)
Water

Medicine dropper

2 Test tubes, 6", Pyrex

Teaspoon

Test tube rack

Glass rod

What to do:

1., Place two test tubes in the test tube rack,

2, Pour water to the depih of 1" into each test tube.

3, Add L teaspoonful of the material to be tested to the
first test tube and stir with a glass rod,

L, Add a drop of weak bincture of iodine to each test tube.

5, Observe each test tube carcfully, Compare the color
of the liquid in the test tubes.

6, Assume that starch turns deep blue or purple when

sodine is added,

v v
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17. Testing for carbon dicxide

Materials needed:

Limewater
Glass jar, (baby food) 4
Sample of carbon dicxide in a closed container

Rubber tubing, abcubt 3' long
What to dos

Part A, Testing a gas in a vontainer

1. Remove the ccver of the container and pour 3 of
clcar limewator slcwly intc the sample in the con-
tainer. Cover the container immediotely and shake
the solution,

2, Observe the appearance of the limewater. Explain
what evidence therc is that a chemical aetion has
occurred,

Part B. Testing the exhalcd gas from a pupillts lungs
1. Pour &' of clear limewater into the glass jar.

9, Place one end of the rubber twbing in the glass
jar under the surface of the limewater., FPlace
the other end ¢f the rubber tubing intc a childts
mouth end have him oxhole through the tube, Allow
the exhaled air to bubble through the limewater
for approximotely two minutes.

3, Observe the limewater. BExplain whot evidence there
is that o clLemical reaction has occurred.
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18, Preparing s filter and funnel stand

Materials needed:

Filter paper

Glass filter funnel
Coat hanger, wire
Pliers

Ruler

Gless jar, (baby food)

What to do:

1. Cut the hook and twist off a wire coat hanger with
the pliers. Straighten out the wire.

2. Shape oné ené of the wire into a small ring sbout
2 inches in diameter,

3, Bend the wire so thet the 2" ring makes a 90° angle
with the remainder of the wire ring. '

i, Make a large ring in the wire including 41l the rest
of the wire six inches below the small ring.

g, Bend the larger ring st right angles to the 6" length
of wire so that the smeller ring is directly above
the larger ring. .

6, Adjust the 2" ring smaller or larger as necessary to
hold the filter furmel, Rest the funnel on the top
of the 2" ping in the wire, Place the baby food jor
beneath the stem of the funnel,

% For mony filtering experiences o two=ineh square of peper hend
towel mey be used in place of filter paper. Fold the paper twice
to form equal quarters, With scissors round the sides which do
not have folds to form an are and then conbtinue as above in

step #8,
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8.

94

10,

Fold one sheet of the round filter paper in half, Fold
the poper again to form a quarter circle.

Place the folded filter paper in the funnel with the point
down, Spread the filter paper epart forming a conc shape
with one thickness of paper on one side and three thicknesses

on the other,

Moisten the filter paper with a little water and préSs it
firmly against the sides of the funnel all the way around,

Pour the material to be filtéred cn the filter paper and allow
the 1liquid which passes through the paper to drain into the
glass jar. ‘

/

e
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1 THERE A FIRE EXTINGUISHER IN  ThE

CLASSROOM 7

IS THERE AN EMERGENCY CARE  CHART
( PREPARED BY THE DEPARTHMENT OF HEALTH, PHYSICAL EDUCATION AND RECREATION,

| MINNEAPCLIS PUBLIC SCHOOLS) :
IN THE CLASSROOCM FOR READY REFEREN CE

s THERE A FIRST AID KIT IN THE

CLASSROCHM 2 ,

?
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VI, IEARNING ACTIVITIES

No, 1: Grouping substances according to their state (solid,

liquid, or gas) at room temperature

Materials needed:

Pencil
Paper

Wheat to dos

1.
2.

3.

b

Moke s chart with.three main headings or columns: Solids,
Iiquids, and Gases.

4 .

Write the names of many different common substances in the
eppropriate column which describes the substance at room
temperature.

Continue the listing until there are some common substances
listed in each column,

Draw & conclusion about the state of any substance at room
temperature.
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Discovering that e physical chanﬂe in salt does not require
o chemical chnnge to occur

Materials needed:

1 tsp. - Salt
1cup = Waver

2 ~ Clean teaspoons
1 - Clean drinking glass
Watch glass
What to do:

1. Wash your hands with soap and be sure the spoons and drinking
glass to be used are clean and dry, .

2., Pour a few grains of salt into the clean teaspoon.,

3. Tastc one grain of salt.

i, Place the other spoon on top of the first spoon s¢ that the
bowl of the spoon containing the salt ls beneath the bowl of
the other spoon and the two handles are pointing in copposite
directions.

5. Put the bettom spoon on a table and press down with the top
spoon to grind the salt to a powder,

6, Taste a small portion of the powder and determine whether it
ie still salt.

7. Plece one inch of water in the glass, : i |
8. Taste the water tc find out if it is salty., Add 1/l teaspoon
of salt to the water. Stir the water and taste it againe

Observe whether it tastss salby.

9, Pour some of the salby water into a watch glass and allow the

- water to evaporate,

10, Observe what is iaft on the watch glass. Answer the question,

11,

"Has the salt been changed chemically?

Draw a conclusion based on the results.

74
N
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No, 3¢

Observing some physical characteristics of a salt solution

Materials neededs:

Watch glass ‘ Pencil
Selb Filter paper
Waver Fuanel
Jar, pearut butter, or large Funnel stand

woter tumbler Thermometer, Celsius (or

Paper centigrade) or Fahrenheld
Tablespoon Hand lens |

Whet to do:

Le
24

3.

L,
5

6.

Te

9.

10.

Fill the jar about one helf full of water at room temperature.

Use the thermometer to measure the temperature of the water.
Record the temperature.

Stir the water vigorously., Measure the temperature of the
water to determine whether gtirring heats the water, Read
carefully and record any change in temperature.

Add about two teblespoonfuls of salt, Stir the mixturo vigorously.

Read carefully and record the tewperature of the resulting salt
solution as soon as most of the salt has dissolved.

Prepare a filter paper in a funnel which is supported in a
funnel stand,

Pour some of the solution onto (or into) the filter papere
Collect a dozen drops of the clear liquid oh the clean watch glass.

Place the watch glass and liquid in the sun or over a warim
radietor and allow the water to evaporate.

Observe the material remaining on the watch glass carefully uging
a hend lens,

Summarize and record the obscrvaticns. Draw a coneclusion bagsed
on the resulty,
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Noe Lt Separating a mixture wusing physical properties

Materials needed:

Selt . Water

Sand Glass filter

Tron £ilings Funnel

Teaspoon Paper, creased

Magnet, permanent Magnifying glass .. -

Furnel stend Watch glass

Filter paper War, (baby food)
What to dos

1, Examine each of the materials with the magnifying glass.

5, Mix one teaspoon ench of salt, sand, and iron filings together
on g piece of clean paper.

3. Obgerve the appenrance of the mixture carefully with the ‘
magnifying glass,

I, Stir the mixture with the mognet, Observe what happens.
5, Prepare a filter in the glass fumnel,
6., Pour the remaindsr of the mixbure into the filter paper.

7. Wash the mixture several btimes with a small quantity of warm
water,

8, Remove the filter paper from the fummel and spread it cut to
dry., Observe and record,

9, Pour some of the liquid in the beby food jar onto a watch glass,
Allow the liquid to evaporate, Observe and record,

10, Observe the materinl on the magnet collected in step 3 on the
filter paper collected from step 7 and on the watch glass
collected in step 8 with a magnifylng glass,

11, Summerize the obgervations.

12, Bxplain whether chemical or physical properties have been used
to geparate the mixture,
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NO. jo

Growing crystals from substances (physical change)

Materials needed:

Alum, (potassium aluminum sulfate) Watch glasses, 2

Copper sulfate ' Test tubes, about 3" % 6%,
Epsom salts, (magnesium sulfate) Pyrex, 2

Water Hand lens

Match sticks, L Teaspoon

What to do:

1.
2.

3.

Te

8.

e

Place 1/8 teaspacnful of the copper sulfate in a test tube,

Add only as much water as neceseary to completely dissolve the
copper sulfate in the test tube.

Pour the solution into a watch glass.

Place the watch glass on & chelf where it won't be disturbed.
Allow the water to evaporato.

Observe the material left on the wateh glass with a hand lens,

Repeat steps 1 - 5 using Zpsom salts or alum rather than copper
sulfate.

Very the procedure by placing the wateh gléss on a shelf and
plecing & bowl over it, Place four match gticks under the edge
of the bowl to allow some ventilation.

Observe the crystals that form with a hand lens., Compare these
crystals to those formed in the uncovered webtch glass.

Explain the observations. Draw conclusions based on ‘the rosults.
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Observing a physical and chemical change in paper

Materials negded:

Peper
Wire gauze with asbestos center
Match

What to dos

1,

20

3e

Le

5,
S

Te

8,

Exsmine & piece of paper,
Tear half of the peper into small pleces.

Examine the small pieces and the larger remaining piece
of paper.

Explain how these things are different, Answer the question,
"Ts each small piece paper?!

Place the small picces of poper on the wire gauze.

Light a match and get fire to the small pieces of paper
on the asbestos,

Examine the materisl left after the small picces of paper
finish burning, Answer the question, "Is what remains still

paper™

Explain the different results of tearing vs, burning papers

A

Sy
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No. 7:

Tllustrating the differences between a chemical and
physical change in wood

Materials needed:®

Wood

Saw or sandpaper
Wire genze
Match

What to do:

1.
2,
3e

L.

5.
6,

Te

Saw or sand a piece of wood.
Examine the wood dust and the larger remaining pieces of wood,

Fxplain how thege are different. Answer the question, "Are
they still wood?"

Flacde some wood dust on the wire gauze.
Light & match and set fire to the suwdust,

Examine the material left after the wood dust finishes burning,
Answer the question, "Is it etill Wood?"

Explain the different results of sawing vs. burning wood,
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Obgserving a physical and a chemical change in steel wool

Materials needed:

Water

Pencil

Steel wool

Scigsors

Glass jJar " ‘ ,
2 ‘béS‘b tubes, 6"’ Py'rex N ‘. o ff‘,':c;;. MR ¢

Rectangular iron support, .
Burette:.elamp.. ‘-

Magnifying glass
Whet to do:

1.
2.
3.
L.

5.

64
Te

8.

Fe

10,

Loosely pack a ball of steel wool in the bottom of a test tube
(or dempen a test tube and put iron filings into it). Use a
pencil to push the steel wocl down, '

Moigten the steel wool with water.

Fill the glass jar one half full of water,

Turn the test tube over and place its mouth under the surface
of the water in a glass jar, Olomp the test tube firmly with
s burette clamp attached to a rectangular iron support.

Adjust the height of the test tube until the level of the waber
inside the test tube is the same as the water level outside the

test tube,
Do not disturb the glass jar for a day or two.

Note the height of the. water level in the test tube after a
couple of days. Observe the difference in appearance of the
steel wool.

Cut or pull a strand of steel wool into two pieces, Compare
the two pieces, Explain how cutting changes the steel wool,

Examine a long strand of steel wool under a magnifying glass.
Cut & long plece of steel wool into short pieces with a
geigsors, Ixamine a short piece wilth a magnifying glass,

Compare the twc pieces and explain how they are different,

o

o
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11, Remove the rusted steel wool from the test tube,

19, TFxamine a strand of new, not rusted steel wool and a strand
of rusted steel wool with e magnifying glngs,

13. Try to bend a piece of new (not rusted) steel wool and a piece
of rusted steel wool, Compare them.

1. Explain why the steel wool from the test tube is different
gnd why the water level changed in the test tube,

15, Explain how to tell the difference between & physical and a
chemical change. |
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No., 9¢ Using teste to obtain evidence of a chemical change

Materials needed:

White bread, 1 piece
What to do:

1. Put a piece of white bread in your mouth, Hold your nose and
determine whether the bread tastes sweet.

2, Chew the bread thoroughly, Xeep it in your mouth for two minutes,.
3. Hold your nose., Determine if the bread has any different taste,

i, Explein how the changed taste provides evidence that a chemical
change has taken place.
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Observing mixtures of materials to determine whether a
physical and/or a chemical reaction occurs ,

g Materials neededs

Vinegar

Selt

Water
 Teaspoon
Drinking glass
Beking soda
Flour

Whet to dos

2 »

3e

Le

Fill the drinking glass 1/2 full of water.

Add a teaspoonful of vinegar andfa'teaSdenful of salt to the
water, Stir. ' | L B
Taste the solution, - Note whether the sour (vinegar) and'saltyi

tastes still persisb, - Do not, taste the solution unless the
equipment is thoroughly clean before the activity is begun.

Explain whether the oﬁservations indicate that a chemical
reaction has occurred. - . |

‘Repeat the activity using vinegar and baking soda.

Repeat using flour and salt.
Repeat using salt and baking soda.

‘Surmarize the observations. (Note: If other pairs of
substsnces are used, be sure they are not poisonouse Many
household substances are poisonous,) Draw conclusions based

on the observations.
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No. 1l: Observing a heat change accompanying a physical change in

e. chemical substance

Materials needed:

( Photographic hypo (Sodium thiosulphate)
Test tube, 6", Pyrex .
Rectangular iron supporb
Alcohol lamp )
Graph paper | -
Burette clamp ‘ Sy
Thermometer, centigrade or Fahrenheit | |
Pencil » |

Paper

What to do:

1.

2.
3
b

Support the test tube verticelly in the burette clamp which
is attached to the rectangular iron supporte | .

Fill the’test;tube“one’half:full with photographic hypos -
Light the alcohol lamp, | |

Heat the test tube very slowly until all of the photographic
hypo melis. | : -

Extinguish the alcohol lamp.

Place the thermometer in the test‘tubé. Read and record thé
temperature. . B

Read and record the temperature at 30 gecond intervals,

- Graph the temperature against the time. Note‘anyﬂuneXpected
change in the general cooling process, |

Explain the observations.

ey
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Studying a physical change brought about by heat

Materials. needed:

5 Tegt tubes, 6" long, PyrexX
Burette clamp

Rectangular iron support
Alcohol lamp

Glass jar, (baby food)
Water

What to do:

le

2.

3.

Suspend a clean tesb tube containing sbout 1! of water from

purette clamp attached to the support.

Light the alcohol lamp and heab the water slowlye

Fi1l the glass jar 3/h full with cold water, Hold the bottom
of it near tle mouth of the test #ube when the waﬁer in the

test tube begins to boil.
Observe the surface of the cold glass Jjar carefully. |
Fxtinguish the alcohol lamp. |

Explain whether a physical or a chemical change has occurreds
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Observing the temperature of water during a change in state

Materials neededs

Crushed ice

Thermometer, Celsius or Fahrenheit
Glass jar, (baby food)

Pencil

Paper

Graph paper

What to do:

(Notes
Lo
2.

36

L.

Start this activity at the beginning of the school days )

Place the thermometer in the glasé’jar. |
Fi1l the jar one half full with ice.

Read and record the temperature and the time,

Mske a record of the time, temperature and an estimate of
the amun® of ice left in the jar every two minutes until
the water reaches the temperature of the room,

Graph the time against the temperature.
Study the graph, Attempt to draw 6onc1usions concerning the

change in water temperature as heab from the air in the school
room is added.

PRGN
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No. li: Observing physical changes in water

Materials needed:

Ice '
Flagk, Florence or Erlenmeyer, 250 ml, Pyrex
One~hole rubber stopper

Milk carton

Glass tubing,. 10", 6 mm inside diameter
Liquid petroleum burner

Ring clamp

Rectangular iron support

Burebtte clamp

(3lass jar

Wire gauze

What to do:

1., Bend the 10" glass tubing into en acute angle about 2" from
one end, Fire polish both ends,

2, Insert the short end of the tubing through the hole in the
gtopper from upper side to lower gide. |

3, Hang the flask vertically from a burette clamp attached to a
rectangular iron supporte

i, Support it from below with a wire gauze resting on a ring
clamp atbached to the support,

g, Fill the flask 1/2 full of water.

6, Insert the rubber stopper with bent glass tube into the flask
with 2 slight twisting motion.

7, Place a test tube in a jar £i1led with crushed ice.

8, Adjust the flask assembly or the test tube and jar until the
long end of the glass tubing is inside and neay the bottom
of the cooled test tube.

9., Light the liquid petroleum burner,

10, Heat the bottom of the flask slowly with the burner.

11, Notice the water appearing in the bottom of the test tube
after a period of time,
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Explein how the water got into the test tube.

Pour sbout 1" of the water from the tesgt tube into a clean milk
carton, |

Place the milk carton iu the freezing compartment in the
refrigerator (or outside the classroom on the window ledge on &

very cold winter day).

Observe the water in the milk carton the next day. 'Eh{pla;in
how the water has changed,

Allow the ice to melt, Explain whether the water has been changed
to & new substance by a chemical reactlon.

Draw conclusions based on the observations.

i i W .o . e .
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No. 153

Observing & heat change accompanying a chemical change

Materials needed:

Tablespoon

Plaster of Paris

Glass Jar

Thermometer, centigrade or Fahrenhelt

Water

Pencil

Paper

Whet to dos

1. Pour 1" of water into the glass jar.

2. Plece a thermometer in the jar. Read and record the temperature.
Remove the thermometer,

3, Place 5 tablespoonfuls of plaster of Paris in the glass jars

L, Mix thoroughly with the spoon making sure all the powder is webo

S, Place the thermometer in the jar again. Read and record the
temperature, Remove the thermometer before the plaster hardens.

6, Compare the temperatures,

Te

Suggest a reason for the observed differences in temperature,
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Obgserving heat produced by a ‘chemical reaction

Materials needed:

Thermos bottle, with wide mouth
Water, at room temperature

Cement, portland

Thermometer, centigrade or Fahrenheib
Cotton batting

Stirring rod

Paper nut cup, small

Pencll

Paper

What {0 do:

(Note:
L.
24
3
L.
5.

6.

Te
8,

e

Start this at the beginning of a school day.)

Make & cotton plug for the opening in the thermos bpttle.
Add cement to the nut cup until it is 1/2 full, |
Add enough watgr to the cement to wet it thoroughly,
Place the nubt cup in thé bottom of the thermos bottle,

Place the thermometer in the thermos bottle bubt not in the -
nut cup.

" Close the opening with the cotton plug.

Read and record the temperature and the time.

Record the temperature every 30 minutes until the cement
hardens or until school is dismissed.

Sumexrlze the results, Draw conclusions based cn the results,
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No. 172

Discovering there is energy in nuts

Materials needed:

Nuts, such as welnub, peanut, almond
Needle, long
Cork

What to dot¢ .

1.

2,

3.
L.
Se

/o

Push the eye of the needle into the center of the top of
the cork., Adjust the needle to an.upright position,

Mount one of the nuts on the point of the needle, _
Iight the nut with a match, Observe how well the nut flamss.
Repeat steps 2 snd 3 using different kinds of nuts,

.Explain how the observations indicate that there is chemical

energy in nuts.
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Obteining some evidence for the oxidation of foods by
the human body

Materials needed:

Alcohol lamp Sipper gtraw o

Bread, thoroughly dry | Glass jars, wide mouth, 2

Test tube holder Glass jar, filled with cold water
Cloth towel Limewster

What to do:

1,

2,

3.
L.
5.

6.

Te

Dry the outside of the jar of cold water, Breathe on the jar
and look for evidence of water vapor,

Pour lime water into one of the wide mouth glass jars to a
depth of about 1/2",

Grasp a piece of thoroughly dry bread with the test tube holder.
Light the alcohol lamp and heat the bread until it catches fire,

Dry the outside of the Jar of cold water, Hold the jar of cold T
water above the flaming bread to test for the presence of water <)
vapor forming as the bread burns. '

Hold the burning bread in the jar containing limewater., Do not
web the bread with the limewater, Note whether there is evidence
of the presence of carbon dioxide,

Compare the results of burning bread with the results of burning
a fuel,

Place sbout 1/2" of limewater in the second wide mouth glass jers

Blow the breath gently from the lungs through the strew into the
liquid to test for carbon dioxide in the breath.

Record the resulbts and draw conclusions,

e i e e
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Decomposging baking soda with heat

Mpterials nee@ed:

2 Test tubes, 6%, Pyrex
Burette clemp
Rectengular iron support
Wood splint '
Alcohol lemp

Beking soda

What to do:

1.

2.

3,

L.
} ;.

6.

7.

8’-

9.

10,

i

Place o test tube in a vertical position in the burette
clamp which is attached to the rectangular iron supporte

Add 1" of baking sode (sodium bicarbonate) to the test tube.

Light the alcohol lampe

Lower the burette clemp until the bottom of the test tube is
just sbove the flame. '

Obgserve the moisture collecting on the sides of the test tube.
Explain where the water has come from,

Light a wood splint,

Hold the burning'splint in the mouth of the test tube for a
ghort period of time to test for carbon dioxide, Observe
what heppens, Remove the splint from the test tubes

Check the significance of the cbservation by relighbing the
wood splint end holding the splint in the mouth of an empty
test tube for a short period of time, Observe what happense
Remove the splint from the test tube.

Repeet steps 7 and 8 at least three times to verify the
obgervations. :

Make sure the wood splint is extinguished, Extinguish the
slcohol lamp, '

Explain what has happened, Consult reference materials if
necessary, Explain and ovaluate the evidence that the Liquid
formed is wabter. Explain and evaluate the evidence that the
gas formed is carbon dioxide,

Explain how the baking soda has been changed.
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No, 20: Decomposing sugar with heatb

Materials needed:

Cane or beet sugar

Test tube, 6", Pyrex
Rectangular iron support
Burette clamp

Alcohol lamp

Jar of cold water

What to dos¢

1. Place 1" of suger in a test tube,

é. Suspend the test tube at a slight angle from the horizontal in
the burette clamp attached to the rectangular iron support,

3., Light the alcohol lamp.

L, Raise the clamp to a height which places the bottom side of the
teat tube aboubt 2" above the visible flame, ‘

5. Heat the sugar very slowly.

6. Observe and record the ehangé in appearance of the sugar as
it is heated,

7o Explain whether a chemical or a physical change is taking place.

8+ Move the test tube closer to the flame, heating the sugar more
strongly.

9« Hold the side of a Jar of cold water near the mouth of the test
tube, Be sure the jar of cold wabter is dry on the outside
before using,

10, Obsgerve the surface of the outside of the jar and the appearance
of the contents of the test tube, Identify the subsbance which
has condensed on the cold jar and the material left in the test
tube, (Note: This experience could be obtained with less
equipment by using a spoon to hold the sugars; however, it
probably would be more difficult to observe the changes,)

1l. Draw conclusions based on the results,




sl

For discussion purposes only ,-52;1 | \ Grade 6

No, 21:

Changing a substance using heat energy

Materials needed:

Copper sulfate ‘ . Alcohol lamp

Fpsom salts, magnesium sulfate - | Water
Test tubes about 3" x 6%, Pyrex, 2 . Medicine dropper

Test tube rack

What to do:

1.

Add copper sulfate to a depth of 3" in one test tube, Observe

. eny color change of .the solid.

2.
3.

Te

Light the alcohol lamp.

A3

Grasp the test tube with a test tube holder and holding the test
tube at an angle to the vertical, heat the solid slowly. Shake
the test tube occasionally to stir the solid, | |

" Observe eny color change of the solid,

" Extinguish the alcohol lamp, Continue to hold the test tube

until it is cool enough to set in the rack, Set the test tube
in the test tube rack end allow it to cool to room temperature.

Wet the solid with.one drop of waters Observe the results.

Repeat steps 1 - 5 using Epsom salts. Remove the test tube from

the flame sfter one minute, Listen carefully to hear a sizzling
sound as water comes from the Epsom salts. Be careful to avoid
leaning over the flame or touching the hot test tube against the
skin, Do not place the ear too close to the opening of the test
tube since the escaping sbeam may cause a burn, -

0 \ . . ) '
Explain the observations, Consult references if necessary.

!
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Discovering that heating a metal does not always produce &

chemical change

Maferials needed:

Zinc metal strip

Burette clamp
Rectangular iron support
Test tube, 6", Pyrex
Alcohol lamp

Pencil

Paper

‘What to do:

1.
2,

Placé a small strip of zinc in a clean dry test tube,

Support the test tube with a burette»clamp attached to a

rectangular iron supporte

Light the alcohol lamp.

Heat the test tube and observe what heppens to the zinc,

Allow the test tube to coole

Extinguish the alcohol lamp.

Observe the appearance of the zin

yesction has oceurred, Draw conc
results.

Write the symbol for.zine.

ce FBExplain whether a chemical
Tusions based on the observed
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No, 23: Brealting down a complex organic substance into other substances

\

Materials needed:

Rectangular, iron gupport ‘ "~ Cotton batting

. Burette clamp ' Rubber stopper, 1 hole, size #1
Test tube, 6", Pyrex Glass tubing drawn into tip
Wood shavings or powdered coal with small opening, 2"
Alcohol lamp | : Pencil
| o Paper
‘What _to do:
1, Place the burette clamp on the rectangular iren support.

5, Place the fine wood shavings or powdered coal in the test tube.

Do not £ill over 1/2 full,
3, Suspend the test tube vertically in the clamp and tighten the
clamp firmly around the tube.
_ L. Place & loose cotton plug in the mouth of the test tube,
~ ‘ 5, TInsert the blunter edge of the glass tubing inbo the stopper.
| (Use of a cork is preferred but it may be difficult to make a
nole through the cork unless special equipment is available,)
6. Twist the stopper into the test tube tightly,
Te Turn the test tube in the clamp so that the mouth is tipped \
slightly below the horizontal.
8. Tight the alcohol lamp. | |
9, Lower the test tube so that it cen be heated with the aleohol
lemp. Apply the heat at the end of the test tube away from the
stopper. Do not heat the cotton,

10, Observe the tube &s it is heated, FExplain where the water comes
from, Explain why the cotton turns brown even though it is not
heated.

11, Attempt to light the gas escaping from the tip of the glass |

. tubing with a mateh, (If the wood or coal is not heated - .
strongly and if you do not test it at the opportune moment, '
the gas might not catch fire,)

12, Ebcplain why the gas burns, Consult references to f£ind the

name of this gas.
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Continue to heat‘the test tube until the reaction has stopped.

Allow the test tube to cool to room temperature, Extinguish
the alcohol lamp. |

Remove the stopper and cotton pluge. Pour the material
remaining in the bottom of the test tube onto a clean piece
of psper, Ioosen it with a pencil if necessary. Observe
the brown material coating the side of the test tube.

Explain what this material on the side of the test tube is,
Use references to find the name of this solid,

Prepare an oral report on the eccnomic importance of the brown
material (coal tar) which coats the cotton when coal is heated.
Consult references for information, :
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Continue to'heat'the test tube until the reaction has stopped.

Allow the test tube to cool to room temperature, Extinguish
the alcohol lamp. '

Remove the stopper and cotton plug. Pour the material
remaining in the bottom of the test tube onto a clsan piece
of paper, Loosen it with a pencil if necessary. Obsgerve
the brown material coating the side of the test tube.

Explain what this material on the gide of the test tube is.
Use references to find the name of this solid, ‘

Prepars an oral report on the economic importance of the brown
material (coel tar) which coats the cotton when coal is heated.

Consult references for information, :
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No. 2kL:

Studying a chemical change brought about by heat
(Teacher Demonstration)

Materials needed:

2 Test tubes, 6" long, Pyrex Potassium chlorate
Rectangular iron support Manganese dioxide
Burette clamp Teaspoon
Alcohol lamp Paper, 2 pieces
Wood splint Pencil

What to do:

9.

Mace a level tegspoon of potassium chlorate on a piece of
clean paper which has been creased for easy pouring,

Add 1/l; teaspoon of manganese dioxide. Mix thoroughly.
Explain whether a physical or chemical change has occurred,

"Pour the mixture into a test tube.

Support the test tube verticelly in a burette clamp attached
to & rectangular iron support.

Light the alecohol lamp.

Light a wood splint, Blow out the flame to obtain a glowing end,
Heat the test tube, Test for evidence of the formation of
oxygen by putting the glowing wood splint inside the opening

of the test tube,

Allow the test tube to cool, Exbtinguish the alcohol lamp.

Explain whether. a physical or chemical change has occurred.
Write the symbol for oxygen,
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No. 25: Testing the flemmability of substances

Materiels needed: X

Chalk Soap

Bread : . Wood splint

Ieather shoe lace Lock of hair

Teaspoon Glass Jar

Plastic ruler ' Water

Paper hand teowel Test tube holder or tongs

' : Alecohol lamp -

Whet to do:

1. 'Fill the glass jar with water.
5. Light the alcohol lamp,

3, Grasp one of the materials at @ time (eee list of materials
needed) with the test tube holder or tongs.

L, Hold each substance in the flame and observe whether it begins
to burn, ‘fime how long the material is heated before it '

begins to burn, Observe that some materials do not begin to
burn. ‘

5, Extinguish the burning materials in the jar of water,

6, Observe each material which burns and note any changes in
its appearance.

7, Cool the hot, unburned meterials by placing in cool water
before they are laild down,

8, Ixtinguish the alcohol lamp.

9, Explain why the tegt does not give definite proof that the
meterials which did not burn are not eble to burn.

10, Conclude whether different substances burn equally wells
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Comparing the flammability of different substances which
have s common trait (Teacher Demonstration)

Materials needed:

Wool cloth, L' x L' Wax paper, 4" x L

Nylon cloth, 4" x L" Onion skin paper, L' x 4»

Cotton cloth, L' x L® ‘ Cellophane, W' x Lt

Test tube holder or tongs Piece of sheebt plastic, L" x LV

Alcohol lamp Aluminum foil, 4" x L®

Glass jer . Asbestos sheet, L" x L"

Water Chalk

Pencil » " Glass rod

What to dos

1. Fill the gless jar with water,

2, Light the alcohol lamp, |

3, Grasp one of the materials at a time (see 1list of materials needed)
with the test tube holder or tongs. '

i, Hold each substance in the flame and observe whether it begins
4o burn, Time by counting how long the material is heated before
it begins to burn, Observe that some materials do not begin to burn,

5, Extinguish the burning materials in the jar of water.

6. Observe each material which burns and note any changes in its
appearance.

7. Cool the hot, unburned materials by placing in cool water before
they are laid down,

8., Extinguish the alcohol lamp,

9, Explain why the test does not give definite proof that the
materials which did not burn are not able to burn.

10, Conclude whether materialis having a common trait are equally

flammable.
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Noe 27: Determining the effeot of chemicals on plant grow'hh

é

Materials needed:

l; Healthy plants, about the same size, such as geranium or coleus
Liquid fertilizer - - '

Vinegar or Hilex

Distilled water

Peneil - | -
Poper
What to do:

1, Numbsr the plants in consecutive order. Prepare a record
sheet for each plant, Record the treatment of each plant.

5, Measure the same total amount of liquid (water, fertilizer
and/or vinegar) for each plant at every watering, Guord
agelnst over or under watering,

3. Water plant mimber 1 with distilled water twica o weeks

li, Water plant number 2 twice a week with distilled water and
with liquid fertilizer once a month. '

5, Water plant number 3 with liquid fertilizer twice a week,

6, Water plont number L with vinegar twice a week.

7. Keep the plants in the sunlight on a warm window ledge.
Observe ‘the plants twice a week and record all observations
of their apparent health and growth,

8. Continue the obsérvations unhtil a difference is noted among
all four plants, :

9, Draw some conclusions in regard to the different effects chemicals

have on plants.

PN TN

N i
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No, 28: Becoming familiar with the commonly used test for evidence

thet some materials were once alive (organic)

Maoterials neededs

Sampies of many different materials, such as: sugar,

salt, wood shavings, soap powder, gsand, bread

Alcohol lamp

Glags jar

Water

Metal teaspoon

Oven mibt

What to do:

1, Fill the glass jar half full of water,

2, Light the elcohol lamp.

3, Place a small quantity of one of the samples in the teaspoon.
Use an oven mitt to grasp a spoon handle,

L., Hold the teaspoon with the sample in it over the flame until
it is thoroughly heated, Observe and record what happens.
(Dip the spoon with the heated material into the jar of water
1f +the flame seems to be gebtting out of control,)

5., Remove the teaspoon from the flame and hold the spoon until
1t has cooled, Examine the spoon to observe any evidence of
charring.

6. Repeat the experience with each of the other samples,

7. Exbtinguish the alcohol lamp,

8., Summerize the observations., Indicate which observations are
common to materials which were once alive, Exanmine reference
materials to find out about these chemical reactions.

9, FExplain how this test depends on the assumption that all things

that were once alive contain carbon,
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Noe 29:
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Identifying the substances formed when sugaer burns

Meterieals needed:

Alcohol lamp

Glgss jar

Sugaxr cube

Jar 1id '

Aghes, wood, paper, or cigarette
Limewater .
Test tube holder

What to do:

1,
2,
3s

Lo

5s

6.

7.

8.

9e
10.

Light the alcohol lamp.
Rub ashes into the sugar cube,

Grasp the suéar cube with & test tube holder, Ignite the
sugar cube by holding it over the flame.

Place the burniné sugar cube on &a jar lid, " Invert a cold,
clean, dry jar over ite .

Observe and record whether moisture forms on the ingide of ‘the
jar, Note whether anything is deposited on the sides or bottom
of the Jar.’ \ :

Extinguish the alcohol lamp,

Pick up the jar, holding the lid tightly over the mouth of
the jar. Turn the jar over,

Remove the 1lid and'pour /Lt -of Limewater into the jar, Replace
‘the lid,

Sheke the jar., Observe and record what has happened,

Summarize the results of all observations.

N
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No. 30:

Disgsolving limestone with weak acids

Ma’oerigls neededs

Limestone, L small pieces
Vinegar

Lemon juice

Water

Acid, hydrochloric (10% solution)

What to do:

1.
2.

3.
L,

Place two drops of vinegar on a piece of limestones

Place two drops of lemon juice on a second piece of .
limestone.

Place two drops of water on & third piece of limestone,

Place two drops of hydrochloric acid on a fourth piece of
Llimestone,

\

Obgerve the rocks closely to find on which pieces of limestone
there is evidence of any chemical reaction,

Compare the observations, Summarize the results. (4ny weak
acid dissolves limestone slowly. Even carbon dioxide .
dissolved in water is & weak acid which can dissolve limestone,
Cerbon dioxide bubbles which form should be vigible after 2 or

3 minutes,)
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Making carbon dioxide from rock -

Materials needed:

Limestone or marble chips ‘ limewater S
Vinegar o ‘ Erlenmeyer flask, 250 ml, Pyrex
- Wood splint . Thistle tube
Rectengular iron support 2 Hole rubber stopper, (#6 or 63)
Burette clamp | ~ Rubber tubing, about 3! long
Cloth towel , | - Glycerine
Wire gauze : . Glass bubing, 4" long, & mm
Alcohol lamp ' ' | internal diameter
Water ; Ring clamp

What to do:

1
2,
3,
L.

5'

T
80
9,

10,

11,

12,

Place a 3 layer of limestone or marble chips in the flask.

Add waber to the depth of 1M,

Push the tubing through one hole of the two hole rubber sfopper.

Tubricate the outside of the tube end of the thistle tube with
glycerine, Wrap a cloth around the tubing and push it through
the other hole of the rubber stopper far enough so that the

lower end of the tube is beneath the surface of the water when

the stopper is fitted to the flask, -

Attach the rubber»tubing.to the short piece of glass tubing,

Place the other end of the rubber tubing in a beaker.

Place the flask on the wire gauze resting on the ring clamp on

the rectangular iron support, Secure the flask in place with
a burette clamp at the neck, ,

Pour vinegar into the thistle tube.
Light the alcohol lemp and heat the flask gently.

Tegt for an indication of the presence of carbon dioxide in
the beaker with a burning wood splint, Observe whether the
flame is extinguished,

Remove the end of the rubber tubing from the bezker, Extinguish |
the alcohol lamp. A

Test for further evidence of the presence of carbon dioxide by
pouring some clear limewater into the beaker, |

Observe what happens. Draw conclusions based on the results,

{

e
Y,

WP R R
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No. 32: Producing carbon dioxide ges.by a chemical reaction with
ingredients found in a kitchen
Materials oeeded:
/ Vinegar
'- - Baking soda
Wood splint
Tablespoon
Water
~ Beaker, LOO ml, Pyrex
What to do: |
1. Add 2" of water to the beaker.
2. Add 2 teblespoonfuls of baking soda (sodium bicarbonate) to the
- water, Stir.
3. ILight a match and ignite a wood splint,
T . Pour some V1negar (aeotlc acld solutlon) into the baklng soda
. solutlon. |
5. Observe what happens.
6. Bring the flaming wood spllnt over the top of the beaker, taking
care that the splint does not get wet, Observe what happens,
To Explaln how. the observation 1ndlcates the presence of carbon
dloxlde.
8, Explaln how this experiment provides evidence that oxygen is
needed for combustlon. Consult a reference if necessary.
9. Write bhe formula‘for carbon dioxide,
10, Add vinegar a little at a time until no further reaction occurs.
11, Taste the solution to determine whe%her'the taste of vinegar or
| baking soda remains, (Do not taste the solution unless the
" beaker and spoon were sterilized before the experiment was started.
Generally it is impossible to get exact proportions 'so the solvtion
should taste, Never taste an unknown substanoe since many
chemicals are poisonous.)
\) 12, Draw coriclugsions based on the results,
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No, 33: Discovering the chemistry of a leavening agent

‘Materials needed:

Baking powder ' , Water

Baking soda | Teaspoon .

Cream of tartar Litmus paper, neutral
Wood splint Tincture of iodine

Glass jars, 3

'What to do:

1. Place one teaspoon of baking soda and one teaspoon of cream of
tartar in a glass jar, Mix thoroughly.

2, Test for the presence of carbén dioxide'with a burning wood splint.

3, Add water to the jar to a depth of 1", Observe whether bubbles
appear in the liquid, Test for carbon dioxide againe. :

. Dip a piece of litmus paper into the solutioh. Observe whether

the solution is acid or alkaline., ' .
) ,, j
5, Place one teaspoonful of baking powder in the second jars

6., Test for the presence of carbon dioxide,

7. Add water and observe whether bubbles appear, Test for the
presence of carbon dioxide, ‘

8. Dip a piece of litmus paper into the solution, Observe whether
the solution is acid or alkaline, |

9, .Add a drop of tincture of iodine to test the liquid for starch.
Consult a reference to find why starch is put into baking powder.

- 10, Place % teaspoonful of cream of tartar in a glass jar. Add water
to the depth of 1. ;

11. Dip the end of a piece of litmus paper into the solutione Observe
" whebher the solution is acid or alkaline,

12, Compare the reaction of wet baking powder to the reaction of web
baking soda and cream of tartar,

13, Explain what chemical reaction is used in thése two methods of
producing carbon dioxide, (Both of these methods are used in
leavening of cake,) | '
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No. 3L

Studying the properties of sulfur

Materials needed:

Sulfur, flowers of, or roll
Metal spoon, old

Glass jar

Water

Alecohol lamp

Oven mitt

'@Eat to do:

1, Fill the jar with cold w-ter,

2, Light the alcohol lamp.

3. Place a small piece of roll sulfur in the spoon or add powdered
sulfur to the spoon wntil 1/2 full. Use an oven mitt to grasp
the spoon handle.

h. Heat the bottom of the spoon very slowly, holding the spoon high
over the flame, Do not heat Fast enough for "smoke" or visible
vapors to appear, Do not heat it-so rapidly that the sulfur
cetehes fire.

« Note that as the‘sulfur‘begins to melt it is very "“rumny".
. Pour two or three drops of the melted sulfur into cold water,
Seve the sulfur globules for later use.

7. Continue heating the sulfur in the spoon.

8, Note that as the sulfur becomes hotter it becomes less easy to
pour (very viscous).

9. Pour & drop of the more viscous sulfur into cold waters (This
may be difficult to do,)

10, Continue heating and notice the white sulfur fumes which form.
(Flowers of sulfur are made by vaporizing sulfur and collecting
the finely divided solid particles which form.)

11, Continue to heat the sulfur until it begins to burn.

12, Note the blue flame with which the sulfur burns and carefully

observe the resulting odor, Pub the hot spoon and hot sulfur
into the jar of cold water if at any time things seem to be
getting out of control.
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Do not lay the hot spoon down, Hold the spoon in the flame
until the sulfur is burned away. Remove from the flame and
allow 4o cool until the spoon is not hot to the touch, Notice
that the spoon is tarnished. :

Extinguish the alcohol lamps |
Compare the stickiness or brittleness of one globule of yellow
gulfur in the jar of cold water from step 6 with the drop from

the more viscous sulfur from step 9= (Save the other globules
of yellow sulfur from step 6 for use in activity #35.)

Summarize the results.

.,

i : -
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No., 35:

Forming compounds with copper using heat to speed the reaction

Materials needed:

3 New pennies (shiny)

Sulfur (Globules from activity #3L)
Test tube holder

Alcohol lamp

Pencil
Paper
What to dot
Part A,
1, Light the alcohol lamp.
2. Grasp a shiny penny with a test tube holder.
3, Heat the penny. Note that the penny begins to. turn color.
li., Continue heating until it begins to become reddish black or a
slate gray.
5, Allow the penny to cools Do not lay it down until it is coole
6, Observe the reddisﬂ black color and the slate gréj color, (These
are the two oxides of copper.)
7. BExplain wnat evidence there is that there has been a chemical change,
Part B.
1., Heat a second penny until it is hot but not hot enough to form an
oxide.
2. Remove from the heat,
3, Drop a globule of sulfur on the hot coin and obsefve'what happens.
Lo Allow the coin to cool,
5, PExtinguish the alcohol lamp,
6. Write the chemical symbols for copper and sulfur.
7. Explain what cliemical change has occurred. Look in a reference,
if necessary, to find the name of the compound which was formed.
8.

Write the formula for the compound formed.
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Bleaching with oxygen of the air

Materials needed:

Colored paper (red, blue, yellow, black, green) cut into 2" x L strips

What to dos

1, Put one piece of each sample color avallable into each of two
identical piles.

2, Spread one pile of samples on a window ledge in the sune

3, Spread the other pile of samples on a shelf of a dark cabinet
or closet, s

L, Wait one week and compare the colors of the upper side of'ﬁhe
samples to the lower sides by Tolding over one corner.

g, Compare the amounts of bleaching between the samples exposed in
the sunlight and the samples left in the dark, (The sunlight
speeda up the bleaching process. Bleaching is due to &
deteriorating chemical reachion of the dye with the oxygen from .
the air, Some kinds of dyes are more resistant to blsaching -4
than others,) .

6., Draw conclusions based on the results.

Notes Sometimes this can be seen when removed material from the -
bulletin board has been overlapped for some time,
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No. 37:

Using sodium hypochlorite solution as an oxidizing
(bleaching) agent which does not depend on burning

Materials needed:

Sodium hypochlorite solution (Chlorox, Hilex, bleaching powder)
(Caution: Great care must be taken to prevent spilling on
hands, clothes, table or floor)

Colored samples of cloth and yern

Bowl ~ |

Pencil

Paper

Clock

What to dos

1.
2,

3.

5

Place the samples around the inside of the bowl.

Pour enough sodium hypochlorite solutions# into the bowl to wet
only a part of each sample, Record the time,

Observe the samples at 10 minute intervals, recording the time
when each sample is bleached.

Make a chart listing the fabric, the time when the fabric is
put into the bleach solution and the time when the fabric is
bleached,

Compute the time required to bleach each sample, Compare the
bleached portion of the samples with unblezched portions of the
semples. (Many fabrics are weakened as well as bleached by

strong solutions of ‘sodium hypochlorite. The bleach damages living
tissue with prolonged contact, If the solution is splaghed or
spilled, wash it away immediately and thoroughly with water,)

Draw conclusions based on the results,

#Note: Sodium hypochlorite solution deteriorates to produce
oxygen which causes the bleaching actbion,

2 NaCl0 —> 2 NaCl + O,
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. No., 38t Becoming aware that air contains substances which may take
\ part in chemicel reactions# cL.

What to do:

1. Discuss the chemical reactions which produce the following
end resulbs: : :

A, Rust on a lawn mower: combination of iron with oxygen
(sce activity 5).

B, Sun~bleached hair in summer: more rapid combination of
hair pigment with gxygen in sunlight (see activity 33).

C., Tarnished silverware: combination of silver with sulfur
in the air (see activity L2),

D, Hardened cement: combination of cafbon dioxide air with
(slaked{lims) of cement (see activity 12 and 47). '

E. Clouding of limewater on 1oné exbbsure to air: combination
of limewater with carbon dioxide (see activity 27). -

F. Formation of green coating on copper roof sheathes
complex reactions of copper with nitrate and sulfate impuritiles
4n the alr {go and see First Baptist Church steeple, 10th and
Harmon Place or the dome of the Basilica of St. Mary, 16th and
Hennepin).

G, Woathered stone and brick buildings: atone or mortar coms-
- bining with moisture and carbon dioxide (see activity 28).

2, Explain how these effects ﬁrovide that air is a mixture of gases.

% Boauchamp, Wilbur L., et al, 1957, Discovering Our World, pp. 137-138,
Scott, Foresman, Chlcago,

A
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Proving that burning (rapid oxidation) requires oxygen

Materisls needed:

2 Candles 3 3"

2 Glass jars, 1 pint jar, 1 quart jar
Water

2 Bowls

Limewater

What to do:

1.

24
3.
L.
5

Te
8.

e

Light the candle. Drop a few drops of liquid candle wax in the
bottom of & bowl and immediately set a candle in it. Hold the
cendle upright and stationary until the wax solidifies.

Repeat step 1 with the other candle. Extinguish the second candle,

Tnvert the bowl containing the lighted candle over the larger jar
go that the candle extends down into the jar.

Ramove the'bowl and candle after 20 seconds.

Test immediately for carbon dioxide by pouring 1" of limewater
into the jar, Note whether the 1imewater becomes cloudy.

Rinse the jar thoroughly with water.
Light the other candle,
Add 2" of water to each bowl, being careful not to drown the flame,

Invert both jars at the same time over the flame and candle,
Lower the jars until they rest on the bottom of the bowlse

Observe the candle f£lames and the water level in the jars,

Explain why the cendle flame finally goes out, Observe whether
both candles go out at the same time.

Allow the jars to cool.

Moasure and estimate what fraction of each jar is f£illed with water.
Fxplain how the observations indicate oxygen 1s necessary to burning,
Recall the information in step 5. Consult references to learn

what gas is most abundant in air, Explain what gas or gases

remain in the jar after the candle is extinguished.

Drew conclusions bagsed on the results.
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No. LO: Discovering that burning produces more than one form of energy

Materials needed:

Candle, 3"
Alcohol lamp
Wood splints
Bowl, small
 Mateh
Whet to do: |
1. Light & match and observe the forms of encrgy, heat and light,
which are produced by the flaming match, Light a gecond match
if necessary. ' o 8
o, Light the alcohol lamp. ,
3, Observe the flame of the alcohol lamp. Note the fbrms'of'energy
) produced by the burning alcohols .
L, Use the alcohol lamp to light 8, wood splinte
g, Note the forms of energy released by the burning wood.
6. Extinguish the wood splint in a jar of water and place it in the
- waste basket, :
7. Use the alcohol lamp to light the candle, Extinguish the
alcohol lamp. |
8. Drop a few drops of lignid candle wax on the bottom of the bowl
and immediately set the candle in it. Hold it upright and stationary
until the wax solidifies.
9, Note the forms of energy produced by the burning ‘candle,
10, Extinguish the candle.
11, Meke é general statement which relates burning fuels to energye
12, Identify the fundamental source of the energy stored in fossil

fuels, Discuss the change of the sun's energy to fossil fuels
Yo released. energy of heat and light.

{i



For discussion purposes only Tl . Grade 6

NO. hl!

Compering the kindling temperatures of materials

Materials needed:

Coal . Ring clamp

Coal dust Rectangular iron support

Sawdust Powdered charcoal

Raw cotton Match head

Cloth (various kinds) Paper

Butter Zinc metal strip

Sugar Alcohol lamp -

Flour Pie tin, circular, 4" diameter minimum

What to do:

1., Attach the ring clamp to the rectanguléf iron supporte

9. Place a very small amount of some of the samples in piles
around. the edge of the pie tine Be sure each material is the
same distance from the center, -Caution: Butter melts and runs.

3, Place the pen on the ring clamp with its center over the center
of the opening in the ring,

i, Iight the alecohol lamp.

g, Heat the center of the pie tin and observe how long the pan
is heated before each subgtance catohes fire, Note that some
of the materials mey not catch fires

6. Record the date.

7. Repeat steps 2 throughlé until all samples have been tested.
Be sure to keep the pie tin the same distance above the alcohol
lamp flame.

8. Compare results. '

9. Reise the pie tin, Repeat steps o through 6 for those materials
which catch fire at the same times

10, Extinguish the alcohol lamp.

11, Draw conclusions regarding the kindling temperatures of different

materials.
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Discovering evidence that some combustlble materials may not
always burn corrpletely

Materials needed:

'7 Candle, about 3" long
[ Alcohol lamp
Glass jear.

" Cool water

Pencil
Paper

i  Jar Lid
|

B What to do:

1,
24
3.

ke
5
6.
Te

8.

P
10,

L:.ght. the alcohol lamp.

Fill the. Jar -with cool wa’cer. Wipe the jar dry on the outside.

Hold the jar of water over and in the f£lame and observe the solid
moterial whick Torms on the jar.

Clean the surface of Yug jar.
Extinguish the 1amp.

Light the candle,

Drop a few drops of melted candle wax on the jar 1lid and set the
bottom of the candle on the liquid wax. Hold it upright and
stationary until the wax solidifies, | | '

Hold the clean jar ¢lose to the candle flame and ob :rve the
solid material whlch forms on the jar.

Extinguish the candles " -
Summarize the results and explain 'Wﬁat the observations indicate.

Write the symbol for the substance i‘ox"ﬁxed on the coo’ jar.
Consult references if necessary.

Wy ’
UGV
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No, L3: Studying the preparation and some properties of oxygen

Moterials needed:

Test tube, 6", Pyrex -Glass jar

Hydrogen peroxide (3%) Water
Manganese dioxide | . . Match
Wood splint (paste stick) Paper
Burette clamp . v Pencil

Rectangulexr iron suppor

What to do:

1, Attach the burette clamp to the iron support and suspend the
' test tube vertically in the clamp. |

5. PFill the test tube to the depth of one inch with 3% solution
- of hydrogen peroxide, ' .

'3. Add a'very’smail,amount of manganese dioxide to the tube.
L. Note the bubbles which form and rise thfough the liquid,
5. Use a match to” light the wood splint.
6. Blow out the flame on the splint to obtain a glowing splint.
. 7. Place the glowing splint inbto the mouth of the test tube,
(Oxygen is the only common gas which causes a glowing splint

to burst jinto Flame,)

8. Exbinguish the splint in a jar of water and place it in the
waste basket. '

9, Observe the solution to see if the gas bubbles are colored.

10, Fxplain what chemical reaction has occurred, Write the symbol
for oxygen. | |
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Ny #
Noe Lb: Separating water into its parss
Preparing hydrogen and oxygen from water
_Materials needed:
2 Test tubes, 6", Pyrex Rectangular iron support
Cork, to f£it test tubes Burette cleamp
3 Dry cells, 13 volt , Battery jar or other large glass
Acid, hydrochloric#* container
Electrolysis apparatus, Brownlee form Wood splint
i Tnsulated pieces copper wire, . Water, warm
2 pieces about 8" Sandpaper . .
2 pieces about 18" : '
What to dos
1, Remove one inch of the cloth insulation from each end of the
wires, Scrape the yarnish jnsulation off the wire wlth sandpaper.
2, Connect the three dry cells fbgether in series as follows:
a. Connect the center pole (+) of the first dry o
cell to the side pole (=) of the second dry . .

cell with a short length of wire, '

b. Connect the center pole (+) of the second dry
cell to the side pole (=) of the third dry
cell with a short length of wire.

¢, Connect a longer wire on the side pole (=)
of the first cell, Do not connect the other
end of tbis wire until directed,

d, ' Connect the second longer wire on the center
pole (+) of the third dry cell, Do not
connect the other end of this wire until
directed, '

3. Hang the electrolysis apparatus on the lip of the battery jars

L., Fill the jar nearly full with warm water or until the platinum
electrodes are completely submerged.

% If ‘the acid is spilled, wash it away thoroughly with water followed
by a weak solution of bakinz soda and finally by more water,
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5.

Te

8.

9.

10,

12,

.

15,
16,

e e e et B et < .

Place the test tubes in the jar and allow them to £ill
completely with water., Turn the tubes over and lift them
over the tops of the electrodes. Take care to avoid lifting .
the lips of the test tubes out of the water. (If difficulty
arises in getting the test tubes completely full, £ill the
test tubes with water, cork them tightly, invert them, place
them in the water and remove the stopper under'water.s

Add one or two drops of hydrochloric acid to.the water,
(Addition of the acid mekes the water a betier conductor to
electricity.)

Connect the free end of one of the longer wires to one of the
electrodes. Connect the second long wire to the other electrodes,

Note whether bubbles appear on the electrodes, Wait for a
pericd of time and note that, as tThe bubbles riss into the
test tubes, the test tubes £111 with gas. (The tes’ tubes
appear to become empty. The tubes may need to be steadied as
they become filled with gas.)

Obgerve the amount of gas in each test tube and explain why the.
amounts are different, . |

Discommect the wires which join the electrodes to the dry cells.

Lift the test tube containing the lesser amount of gas off of
the electrode, taking care to keep the lip of the test tube

below the surface of the water, Insert the cork into the tube
tightly before the lip of the tube is lifted out of the water,

Place the test tube stopper up, 'in the burette clamp, Remove
the cork and test the gas to discover whether an indication of
oxygen is obtained by putting a glowing splint into the opening
of the test tube.

Remove the other tube in the same way the f£irst one was removed,
Place this tube in the burette clamp, Light a match, Remove the
cork and immediately bring the lighted match to the mouth of the
tube, (This is a test for hydrogen.) Observe what happens.
Explain how the oxygen and hydrogen are produced,

Explain how this activity provides evidence that compounds are
often formed from more than one element.
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Forming compounds with silver

Materials needed:

2 Dimes, new, shiny
Sulfur, flowers of
Tincture of iodine
Aleohol lemp

Test tube holder
Pencil

Papor

What to dos

Part A,
1.
2,
3e
Lo
5.
6.
To
8.

Part B.
1.
2.
3.
L.
5e

7.

Make sure one dime does not come in contact with the sulfur,
Rub a small z:ounbd of powdered sulfur on the other dime,
Allow the coins to stand for two hours.
Wipe the sulfur off of the second diﬁe.
Compare the dimes,

Bxplein the observable difference.

Write the symbols for silver and sulfur.

Write the formula for the compound formed. Use a book for
thig informeotion if necessary.

Light the alcohol burner,

Grasp the shiny dime with the test tube holder.
Pléce a drop of tincture of ilodine on the coin.
Heat the coin slightly.

Write the symbol for lodine,

Observe the coin to discover whether a chemical change has
occurred, Explain the results,

Write the formula for the compound formed, Consult references
if necessary,

-

.
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Noe. Lb:

Forming a compound by chemically conmbining two substances

Fxamining the properties of Materials before and after
chemical reaction (Teacher Demonstration)

Materials neededs

Sulfur, flowers of Mortor and pestle

Iron filings - Teaspoon

Magne?b - Paper

b Tegt tubes, 6", Pyrex Vinegar

Rectangular iron support 2 Corks, to fit the test tubes

Burette clamp | Pencil

Aleohol lamp -

What to do:

1, Mix 2 teaspoonfuis of powdered sulfur with one teaspoonful of
fine iron filings on a clean piece of paper.

9, Place 2 inches of water in a test tube.

3, Add & small amount of the mixture from gtep 1 to the water

, and observe what happens,

L, Place a small amount of the mixture from step 1 on a clean
piece of paper. Bring a magnet near the mixture and observe
what happense

%, Place a small amount of the mixture from step 1 in a test tube.

6. Add some vinegar to the mixture, Grasp the test tube with a
test tube holder.

7. Heat the test tube slowly to boiling, Allow the liquid to gstop
boiling and lightly stopper the test tube. Observe what happens.
Use care to observe the odor, (Vinegar reacts with iron to form
hydrogen gas which is odorless. However, although the quantity
of gas formed is usually not great enough to burn, the bubbles
formed are quite evident, The odor should be the odor of vinegars)

8, Place the remainder of the mixture from step 1 in a test tube.

9. Support the test tube vertically in a burette clamp atbached to
o rectangular iron support. ‘

10, ILight the alcohol lamp.
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Heet the mixture until it has all turned black. (If & liquid
petroleum burner is used, the mixturs turns bright red with
heat. When the heat is removed, observe the continuous heat
produced by the chemical reaction occurring in the test tube.)

Extinguish the alcohol lamp, Allow the test tube to coole

Retrieve the chunk of black material from the cooled test tube.
Use a pencil to loosen the materials, (If the material does not
come out of the test tube easily, reheat the test tube, Flace
the test tube in a jar of cold water to break the glass test
tube, Take care not to.get cub on the broken glass.)

Grind the material in a mortor and pestle.

Tegt the material from the test tube as the mixture from step 1.
was tested in steps 2 through 7. (Some of the material is still
magnetic indicating an incomplete reaction since it would be
non-megnetic if the sulfur and iron are chemically united.
Vinegar reacts with iron sulfide to forin hydrogen sulfice (rotten
egg) gas. This should be evident,)

Compare the results of the tests on the mixture made in step 1
end on the chunk of material from step 13, Draw conclusions
based on the comparison.

Write the symbols for iron end suifur and the formula of the
new compound formed,
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Observing the pressure exerted by a gas (carbon dioxide)
as it forms '

Matorials needed:

Vinegar Dish pan
Boking soda Pop bottle, 6 or T oz. size
Water Tablespoon
One hole rubber stopper (to f£it pop bottle) Pencil
Wax pepex Paper p
Glags tubing, 8" long, 6 mm internal diameter
What to do:
1. Push the tubing through the hole in the rubber stopper from botiom

2,
3.

8,
Fe

10,

11,

12,

to top. Adjust the length of the tubing below the stopper so that
it reaches nearly to the bottom of the bottle when the stopper is
in place.

Pour water into the pop bottle until it is aboub 2" deeps

Add vinegar to the water until there is &1 more liquid in the pop
bottle, ’

Tlace & tablespoon of baking soda on the 3" square piece of wax

_peper,

Roll the baking soda on the paper into a slender cylinder and
twist both ends to seal the roll.

Place the pop bottle in the dish pan.

Drop the roll of baking\soda into the pop bottle and immediately
close the bottle with the rubber stopper and tube uging a slighd
twisting motion, (If the stopper is inserted too slowly, the
fountain will not work properly,)

Observe what happens,

Explain how the ocbservations indicate the formation of a gas inside
the pop bottle.

Write the formula for the gas which is formede Consult a
reference if necessary.

Explain how this chemical reaction could be used in making 2 type
of fire extinguisher.

Summarize the results,
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Using & chemical reaction to pub out a2 lighted candle .

Materials needed:

1cup ~ Vinegar

% cup - Beking soda (sodium bicarbonate)

1 - Battery jar, 1 gallon size

1 , = Oandle, pareffin, short

1 book =~ Matches :

1 block - Wood, about 2" x 2% x 3"

1l -~ Teaspoon

What to dos . ‘
1, Light the candle, Drip a few drops of melted wax on the center
- of ‘the piece of wood., Place the bottam of the candle in the
- mplted wax and hold it steady in an upright position until the
wax -golidifies,

2, Pour sbout one cup of vinegar into the battery jar. Float the
Jighted cendle on the wooden block in the vinegar in the beattery
Jer.

3e Observe the results., Add more soda if necessary.

h, Attempt to relight the candle while it is in the jar,

5.

Record the results.,

AN

)

>
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‘Nos 4BAs, Using a chemical reaction to put out a fire

Mateorials needed:

1 - Bd%fle;'glass3 wide mouth, 8 oz. size

1l oz. = Vinegar

1 tep., - Beking soda (sodium bicarbonate)

1l qt, =~ Water

1 - Rubber stopper, l-hole, to £it bottle above

1 - Medicine dropper, without rubber bulb

61 - Sewing thread

1 book - Matches

1 ~ Medicine vial, small, 1 oz, size

1 - Teaspoon

1 ~ Coffee can, empty, at least 1 1b. size

- Screp or newspaper
Whet to do:

1., Tie one end of the thread around the upper end of the medicine
vial,

.. 2, Fill the vial sbout 3/L full of vinegar,

‘3. 'Place‘B/h cup of water in the bottle. Add one teaspoon of
beking sode. o

L, Push %he small jet end of the medicine dropper up into the
hole in the rubber stopper (from the smeller to the larger
dismeter surface) so thet when the stopper is placed firmly
in the bottle, the jet end of the medicine dropper extends
beyond ‘the stopper. | _

§, Take these materials plus the coffee can end the scrap paper
with you as you teke the class out to the playgrounds on a
qilet, non-windy dey.

6, Lower the medicine vial of vinegar into the bottle carefully keeping
the mouth of the vial above the surface of the water.

7. Insert the stopper to Hold the thread and vial in place,

8. Make & small fire from scrap paper in the coffee can on the ground,

9. Turn the bottle over quickly end aim the jebt of the medicine
dropper at the fire, ' '

10, Observe whet happens. |
11 Compere the chemical reactions iﬁ the two methods of extinguishing

o fleme in No, 48 and No, L48A, Explein the similarities and
di@ferenceq in the way the flame is extinguished.
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No, L9: Converting stored chemical energy into mechanicel energy

Materials needed:

Flask, Erlenmeyer, 250 ml, Pyrex
Dne-hole rubber stopper (#6 or 6%) to fit flask
Glass tubing, 8", 6mm internal diameter
Liquid petroleum burner

Rectangular iron support

Ring clamp

Wire gauze

Burette clamp

Stiff cardboard (not corrugated)
Needle, darning

Cork, lerge

What to do:

1. By heating the glass tubing over the 1lighted burner, draw the
tubing into a narrow neck about 2" from one end, Allow to
cool before it is cut, Cut the tubing to make a narrow tip ..
or jet on the larger piece, Hold the shorter piece of glass .
in the flame so that the tip end completely seals, Allow to
cool, Bend the longer piece of glass tubing at right angles
near its center, Allow to cool.

2, Tnsert the blunt end of the longer plece of tubing through the
hole stopper from top to bottom.

3. Support the flask on the wiré gauze which is held up by the ring
clamp attached to the iron support. Steady the flask with a
burette clamp attached to the iron support.

L, Pour water into the flask until it is sbout 1 inch deep.
S, Tnsert the stopper into the flesk with a twisting motion,

6. Cut e 2" diameter circle from the cardboard, Draw perpendicular
dismeters on one gide of the cardboard, Cut along each radius
from the outside edge of the cardboard to within %" of the center
of the circle,

7. Bend one edge of each quarber section up and the adjacent edge 3
of the next quarter down, Continue to bend all quarter sections {
to meke it into a kind of wind mill,

8. Tnsert the eye end of the needle into the large surface of the ]
large cork stopper so that it sticks straight up.
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10,

12,

13.

k.

5.
16.

Use a scissors to put a very small hole through the center of the
cardboard wind mill, Insert the short length of sealed glass
tubing through the center of the wind mill,

Plece the open end of the glass tubing over the point of the
upri ht needle, (This provides an almost frictionless bearing
for the wind mill,)

~

Light the liquid petroleum burner,

Heat the water in the flask., Do not heat the water too rapidly
gince steam pressure cen cause the stopper to fly out of the
flack and sprey hot water about the room.

Hold the pimwheel in the jet of steam after the water begins to ’
‘boil, Obgerve what happens, C

Trace the steps in the conversion of chemical energy in the
liquid petroleum through the mechanical energy of the steam to
the mechanlcal energy of the turning wind mill.

Extinguish the burmer,

Explain how a device (turbine) operatiny in this way can be
used to provide energy (electric generator) for doing worke
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Converting chemical energy into electrical energy

Materials needed:

Wire, copper, insulated, No, 22
. - Megnetic compass o
Copper metal strip
Zinc metal strip
Vineger : :
. Glass jar, (baby food) o
Sendpaper, 1" x 1%, medium grade -

Dry cell
What to do:

1, Wrap a2 coil of 20 to 30 turns of wire in one direction around the
compass., ' : '

2, Set the compass on a flat surface, Observe the direction the
corpass needle points, '

3, Turn the compass and coil of wire so that the ccmpass needle and

~ the coil of wire are one under the other, .

o, Clean the insulation off hoth ends of the wire with sandpaper,

5, Connect one end of the wire to wach of the terminals on a batiery.
Observe what happens,

6. Disconnect the ends of the wire from the battery.

7. Pour 3" of vinegar into the glaSsvjar.

8. Attach one end of the wire to the zinc strip and the other end
to the copper strip. | ' | :

9, Place the two metal strips into the,vinégar. Be sure they do\
not touch one another, Observe the compass again to discover
whether the compass needle continues to point to the north,
(If the north-seeking pole of the compass needle is ab right
angles to the copper wire coil, it may be necessary to move

~ the compass to detect movement of the needle.) |
10, Turn the compass and coils of wire to a new direction. Observe

whether the compass needle turns as the coil of wire turns.
Note that tha compass needle does not always point to the north,
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E:téinine the metal strips and the vinegar solution carefully‘ to
detect evidence that a chemical reaction is occurring.

Remove the metal strips from the vinegar.

Explain why this provides evidence that another kind of energy

(electiical energy) has been made by the chemical reaction,
Consult references if necessarys '

Ve

I S T .
R D I e A T e R ST e ot T .
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No..51: Observing a chemicel reaction used ir the building industry

Materials needad?®

Lime % (Caleium oxide)

Water
Glass jer
Teaspoon
Whet to do:
1, Place a teaspoon of lime in the glass jar.
2, Add L teaspoonfuls of water, Mix thoroughly.
3, Allow the mixture to stand until the water evaporates,
L. Press on the lime with the pencil, ‘Obgerve the hardness of
the material which remains, '
5. Explain how this reaction may be useful in brick and ,stbne-laying

% Lime isawvoyy dangerous substance and should be handled with great care.

and whitewashing, Consult references if necessary.

If lime comes in contact with the skin, wash it off thoroughly with
water. '
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Preparing a useful chemical substance from skim milk

Materials needed!

m‘.u: skim . Boraz '

Beaker, 250 ml, Pyrex, 2 - Paper, about 8" x 11" o
Wire gauze ' Jars (baby food) ’
Alcohol lamp Plate glass, 2 p:n.eces
Vinegar Cheese cloth bag

Glass rod Oven mitt

Water Refrigerator -

Doll dish |

What to do:

1.
2¢

3.

ol v hc

5.

Fill the beaker about half full of skim milk,

Place the beaker of milk on WlI'e gauze which ic .resting on the.

ring clamp attached to the support.
Light the alcohol lamp and place it under the beaker,

Adjust the height of the ring ¢lamp to place the beaker Jjust
sbove the :E‘lame.

Heat the milk until nearly boilinge Stir the milk to avoid
scorching it.

Extinguish the alcohol lamp, Remove the beaker from the wire
gauze and place it on a table surface wh:,ch will not be me.rred
by heet.

Stir vigorously while adding vinegar untll the besker is B/h full,

' Observe eny change as it occurs,
| Allow the solid ‘oo settle to the bo’o‘bom of the beaker.

 Pour off the 11quid keep:.ng the flocculent solid (casein) in

the beaker.

Add cold water to a depth of 2", Stir vigorously with the glass
rod. Allow the solid to settle to the bottom of the beaker. Pour
of f the water through a handkerchief draped over the top of a
second beaker keeping the solid in the first beaker, -

Wash this solid with a number of changes of cold water, Pour

 the rinse water through the handkerchief each time,
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Pour the solid and lest rinse water into the handkerchlef.
Squeeze out the water.

Plsce a clean piece of paper which has been creased tnrough
the middle on a table, Remove the milk solid from the hand-f
kerchief, Rub the mllk solid through the wire gauze which is
held above the papers (IH may be necessary to cool the solid
before the grating is completeds)

Pour half of the grated golid into a glass jare

Fill a second jar half full of water, Add borax to the water
until some remains in the bottom of the jar after it has been
thoroughly stirred,

Pour enough of this saturated borax solutlon onto the grated
solid in the jar to make a’ thin paste.

Stir and mix together thoroughly.

Use this mixture to glue two small pieces of glass together. .
Allow the glue to dry over night,.’

Exemine the glued pleces of glass to determlne the holdlng
quality of the glue,

Summarize and record ‘the results,
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No. 53: Making a model of the structure of carbon monoxide

¢

Moterisls needed:

Morshmallows, (colored) large
Toothpicks

Pencil

Paper

-

Whet to do:

1.

2,
- 3.

Choose one color of large marshmallows td repreSent carbon
atoms and a second color to represent oxygen atoms,

Bresk o few toothpicks into 3 equal lengths,

Join a Y éarbon atom" to an “6:cygen'atom“ by oushing a piece
of toothpick part way into one morshmallow and foreing the
other marshmallow onto the other end of the piece of tooth-
pick far enough so that the two “atoms" touch each other,

Explein what substance this model represénts and write its -'

formula, (Note: .The sizes of the atoms are not represented

true to size scale with this model molecular. The marshmallow
for carbon should be sbout 13 times as large as the marshmallow .
for oxygen., Very accurate representations can be made with a
great deal more effort by using styrofoam balls which are
sanded to exact scaled dimensionse Construction of models of

atoms is much more difficult and probably should not be attemphed |

in this unit.)



A L N P

R
¥

. Grade 6 .  -93- For discussion purposes only

No. Sh: Studying the structure of carbon dioxide

Materisls neesded:

Marshmallows, (colored) large
Toothpicks

Pencil

Paper

What to dos

1, Choose one color of large marshmvallcws,‘,to represent carbon
atoms and & second color to represent oxygsn atoms.

2, Atbtach two "oxygen atoms" to a "carbon atem" so ‘that the two
‘Moxygen ctoms" -are on opposite sides of the "ecarbon atom, "

3, Explain what substance this molecular. model represents and
write its formila. (Note: The sizes of the atoms are nob
‘represented true to size scale with this molecular model,
The marshmallow for carben should be about 1% times as large
as the marshmallow for oxygen. Very accurate representations . ¢
can be made with a great deal more effort by using styrofoam
balls which are sanded to exact scaled dimensions. Construction
of models of atoms is much more difficult and probably. should
not be attempted in this unite) . |

e ) ;;'
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Studying the structure of weter

Materials needed:

Marshmallows, (colored) large
Marshmallows, white, small
Toothpicks ,

Paper

Peneil

Protractor

What to do:

1

2,
3.

,4.
-
=

5

Te

Choose one color of 1argé marsamallows to i'eprésent oxygen
stoms. Represent hydrogen atoms with small, white marshmallows.

Use a protractor to construct a 105° angle on a piece of paper.'

Ley the center of an "oxygen atom" on top of the angle where the
two lines meet (vertex). -

Hold 2 piece of toothpick over the line which forms one side
(1egs) of the 105° angle, Push the toothpick into the center

of the side of the marshmallow ("oxygen atoms") in the direction
of the line. Aliow only /4" of the toothpick to stick out of
the marshmallow, | ,

Repeat step L, pushing a second toothpick into the marshmallow
along the other side (leg) of the 105° angle,

Push a small white marshmallow onto the exposed end of each

toothpick,

Fxplain what molecule this model represents and write its formula,
(Note: The sizes of the atoms are not represented true to size
seale with this molecular model, If a small marshmallow
represents a hydrogen atom, the marshmallow for oxygen should be
slightly more than 2 times az large. Very accurate represenbations
can be mode with a great deal more effort by using styrofoam balls
which are sanded to exact scaled dimensions. Construction of
models of atoms is much more difficult and probably should not be
attempted in this unit,) : - | !
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Observing the fact that molecules move

| Materials needed:

Watch glass
Perfume or othex volatile a.nd odor:.f:.rous Qubs,’camce .

What to do:

1.
2,
3.
b,

5.

e e e i e miean T -

Ask each child to remain perfectly still, Close the

windows and the door. Eliminate any forced movement of an.ri

in the elassroom such as a fan or a univent, .

Ingtruct the children to raise the:.r hands when ’chey smell
the perfume or d:l.fferent odore - |

Pour & small quantn.ty of perfume into the wateh glass.

(Note that the children closer to the perfume raise their
hands before the children who are farther 'away.‘) .. -

Expla.ln how the observations prov:u.de ev:l.dence for tha :t‘ac'b
that air molecules are always in motion, ‘

DT mmwme am o e L.,
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No, 57: Observing the results of the movement of molecules and atoms
| | (Teacher Demonstration)

Materials neededs?

Todine erystals _
Potessium permanganate crystals
Weter . ’

2 Glass jars, about 1 pint cepacity

What‘ to do:

‘1. Fill each jar 1/2 full of water.

o, Allow the water to stand 3 minutes and cbserve the color
- of the water, | . :

3, Drop a crystal of potass:‘.mn permanganzte into one jar of water,
Do not stir or shake, : _

L. Drop a crystal of iodine in the second jar of water, Do not
stir or shake, - .

e .
5, Observe the color of both jars of water at 30 minute intervals.

6, PExplain how the observations provide evidence for the fact that
atoms end molecules are in constant motion. (Iodine crystals
ere made of iodine molecules. Todine molecules are made of two
atoms of iodine, In this activity iodine is assumed to be an
i1lustration of an atom in motion,) '

# Coution: Iodine and potassium permanganate, either as crystals or
in solution, produce resistant stains on skin or clothing,




Grade 6

No, 58

-97- Por discussion purpdses only .

Discovering that there are a very large number of molecules in
_ a smell amount .of material, (Note: This activity is a direct -
modification of one found on ppe 33-35 in let!s Exglcre Chemistry
by Nathan Feifer.)

Materials needed- ' -

Medicine dropper . Teagpoon

- Potassium permanganeate - - Stirring rod

- Water _ Measuring cup
2 Glass jare . Paper

What to_dos R o

-
2.

3.

be

9.

10.

~ the last jar of water should still bte colored.) °

12,

~ second jar. L T

Assume that each teaspooni‘ul of colored solutu.on conta:.ns at least
. -one molecule, Explain what is the mni.rmm nurber of moleeules in

Count the number of teaspocnfuls of water :m a full cup of water. ,

Pour a few crystals of potassium permangana‘be onto &, clean, dry
piece of paper which has been creased through the middle,
(Caution: Potassium permanganate, either as a erystal or a '
golution, produces 2 res:o.sta.nt stain on sk;m and cloth:.ng.) |

Plece the potassium permanganate in the glass :jar and add 1 cup |
of water, Stir until all the solid has dissolved. . g

e

Remove 1 teaspoon of ‘the purple solut:.on and pour it :mto a

the original solid.
Add 1 cup of water, Stir wntil theroughly m:xed. |
Repeat steps L and 6 until the color is no 1onger v:.s:.ble. ~ ) P

Calculate the minimum number of molecules in the or:.g:.nal
amount of potessium permanganate, (The number found in step 5
multiplied by itself as many times as the. solut:.on was dilubeds)

Explain why color throughout a cup of water :md:.cetes ;he
presence of more than one molecule in the water. S .

Explain why even the last diluted solution is aesmned to conta:ﬁ.n , .
molecules of potessium permanganate,. (The added teaspoonful was
colored, If one molecule produced all the color, some part of ) |

Answer the quest-:.on' Are there many molecules in a small
amount- of meter:.al?

Dz.scuss “the question' How does the result of this ac‘:i::n.v:!.u‘!';:y"i |
provide an explanation for the fact that man hes never seen an
atom? | |
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> | VII. SOME SUGGESTED CULMINATING ACTIVITIES
1. Making learning exhibits or charts
" What to dos .-
e "1, Make an exhibit or chart Showing the chemlcal name and
7 the common name of household chemlcalso . ;
| ' 2. Meke an exhibit or charu showmng. \
: 8. Yow materlals from'whlch sone one substance is processed. R
: b. how the subsﬁance is processed. ':
? C. chem1ca1 characterlstlcs of ‘the- processed materlal.‘; ﬂ f
f ~ d, uses of the processed materlal.. 3 | | ) }
Q, -~ 3, Make a chart listing some chemlcal and/or physzcal properties B
- -+ of a substance, ' Indicate, beside each property listed, a use - E
¥ which depends on that property, (Weter would be an easy - o /
; ~"-gubstence to uses) | | | RN Q
; Examples | ?
[ | Property: - ) Uses B %
- does notlbufh - : - . -putting out fires | »?
.~ . dissolves substances - - washing clothing E
oL clear o ' | making a snow scene paper welght g
% L .. specific gravity of floating logs as they are f
| o . - moved to the mill 5
; b Explaln why both phyelcal and chemlcal properules of substances %
3 determlne its uses. | : - Co : i
}j.‘, ) -
g
Y o]
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2, Reporting on the histcry'of;chemistryf'

Wha‘b to _do:

1.
2.

3,

3. Making a collecticn_ofsvarious,materiais

purposeé

Make an oral report on the early hlstory of chemistry.

Make an oral report on the hlstory of some Jimited field
of chemistry such as the history of synthetic dyese ‘

Dres conclusions concernang thg growth of the chemlcal“

1ndustry.

o What to do:

- lci

N
3

Make a collectlon cf'various'materials'foun&fin‘ﬁhe
.; env:.ronment. | -

only

‘61a531£y them as natnral or processed chemlcai sﬁbstancés.

h. Méking an organized collection of chemical;materiéls

_ What_to dr

1.
2
_ 3

- Reclassify the collectlon of materlals asseMbled
- preceding activity as organic or 1ncrgan1c.

.Draw ccnc1u31ons about the contributions of the chemlcal
findustry to our enV1ronment. .

in “the

Regfcup ﬂhé material agaln.‘ Scrt them 1nto °1ements and

compounds.

Draw conclusions abcut methcds of grouplng subst
study. , .

ances.for

y
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VIII, Bibliography

Texbbooks

- Frasier, George'W1llard, et al, Slnger Seience Problems. .

1959, Singer, Syracuse, ;
The section on heat in the chapter "Kinds of Energy" deals
‘with combustion, kindling point, heat as a form of energy
and changing the chemical energy of fuels into heat,

Parker, Bertha Morris, Matier, Molecules, and Atoms (Ba51c SC1enoe
Education Series). T
1960, How, Peterson, Evanston. . |
This booklet, although written for sevenﬁh grade, has a fifth .
grade reading 1eve1. The booklet conbtains very‘good 1nformatlon
ba31c to the unlt | ,

. Parker, Bertha Morrls, What Thlngs Are Made OF (Ba31c 801ence

Education Series).
1961, Rotr, Peterson, Evanston.

This booklet contains information on chemlcal symbols and s1mple
chemlcal.reactlons. The booklet has a fourth grade readzng 1evel.

Schneider, Herman and Nina Schnelder, 501ence for deay and Tomorrow.
1955, Heath, Boston.
‘This text contains an excellent sectlon on chemistry. The part
dealing with elements and compounds 1s especially'well'wrltten
and 111ustrated. : ‘ o .

RS
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B. Pupil reference books

Cooper, Elizabeth K., Discovering Chemistry.
1959, Harcourt, Brace, New York, o :
This is a clearly written and interesting coverage of chemis trye.
Chemical theory is interwoven with experiments, There is a short
but well written deseription of the most common elements and an .
. excellent section on safety in setting up home laboratories.

' Froeman, Ira, A1l About Chemistry,
195}, Random House, New York.

This book contains a general coverage of the £ield with emphasis
on modern applications of chemistry rather than theory. ‘

Freeman, Mae and Ira, Fun vg.th-chemiétxz.
- 194ly, Rendom House, New York, -

This book has a simple, clearly written intro.du@tioh. The émphaSis

of this book is on interesting demonstrations rather than a. logical
- development of chemistry theory. The photographs are excellent.

Gallant, Koy, Exploring Chemistry,
1958, Doubleday, Garden City..

 This book has a beautifully illustrated and well written accomnt | ,L\y

of the story of chemistry, The historical treatment is especially W_ g

good , T

Tewellen, John, The Mighty Atom, ‘
1955, Alfred A——_E—_T—_. Knopt, New York, | | SRR
This book has one of the best descripticns of atomic structure
ond the power within the atomic nucleus. Applications of | -
miclear power are included, o - ‘, o

‘Mullin, Virginia L., Chemistry for Children.
1961, Sterling Publishing Co,, New York. S .
This is & well organized book which suggests many véluable experiences
“Por children, The section describing the balancing of chemical
equetions is good. | ‘ L ‘

Munch, Theodore W,, What is Heab?
1960, Benefic Press, Chicago. | o S
This is a very simple short book explaining the basic concepts -
of heat and spplication of these concepts. This bock has a low :
* vocebulary level and excellent illustrations,

e et T
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Posin, Daniel I., What is Chemistry?
1961, Benefic Press, Chicago. .
This book has a very fine section

matter and the periodic teble of
with low vocabulary level, 4% deals quite extensively

combination and chemical change, This “bqok is very we

ano, What Is An Atom?

dealing with the structure of
element, While it is simply written
with atomic

11 illustrated.

Reuben, Gabriel H., and Joseph De Stef

1960, Benefic Press, Chicago. | | '
This is a well written and i1lustrated book covering the areas
of the atomic structure, radiation, enerey. from fission and

fusion, controlling nuclear fission and power from nuclealr energys
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C. Teacher reference books:

For discussion purposes only

Asimov, Isaae, The intelli%en'b Man's Guide to Science. .-

1960, Basic Books, New York

 Volume One of this comprehensive popular survey of science has
‘en interesting and well written section on the chemical elements

" and muclear particles thet will bé of greab

value for teacher

‘packground, " Volume Two has a section dealing with molecules

and synthetics,

{

Brent,  Robert, The Golden Book of Chemistry Experiuents. - | o

1960, Golden Pross, New Lorke
This is a.well written and

i1lustrated source bock of many

. demonstrations and experiments, It is divided iato sections,
‘such as water and gases, acids, bases and salts, non-matals,

. metals, orgenic chemistry. The book is especially valuable
for its exceptionally clear directions and drawings, and for
its section on making apperatus for chemical experiments,

Some chemical theory and history is inecluded with each section.

Feifer, Nathan, let's Explore dhenﬁ.st:l.
1959, Sentinel, New York.
This book contains about 200 experiments or

.grouped under classifications such as "Solving the Mystery
of Fire," "Working Wonders with Water," "Experimenting with

demonstrations

Clever Carbon," "Neutralizing Chemical' Opponents,! WWe Irack
Down Clues with a Test Tube.," While many of the projects
described are more applicable to junior or genior high, a

number of the demonstrations may be used in

the development of

‘eoncepts pertaining to the gixth grade level, The ingtructions
are clearly written snd the chemical principles well brought |
out. Some highlights 'of the historical development of chemistry

- are ineluded in each section.

Gamow, Georpe, Matter, Earth and Sky.
1958, Prentice Hall, New Yorkf.ﬁ S

While the chemical section in this survey bock is rather short,
there is a very clearly written psccount of some of the major
chemical elements and the basic laws of chemistry, This book
slso has an excellent section on molecular and atomiec theory.

Hutton, Kenneth, Chemistry.
1961, rev. ed., Penguin Books, Baltimore.

This is a popularized yet rather technical chemistry text,
containing a description of the chemical elements, composition

of molecules, and useful compounds, The diagrams and drawings
ere poor. There is a good necount of the chemistry of foods.
There is no material for direct use in a unit, but there is much -

. 4information for. teacher background.

—_~"xx
-
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Jaffe, Bernard, Crucibles: The Story of Chemistry.
' 1957, Premier Books, New York. | R »
This is a fasc¢inating story of chemistry from the middle ages
to the present., The emphasis is primarily historical rather
than systematic account of chemical science, ~ -

Krauskopf, Konrad, Fundamentals of Physical Science,
1959, TII Edition, Mooraw R 111, New Yorks, | |
This is a college §§xt of physical science with a fairly compre-
hensive and technichl account of chemical structure and processes.
Tt has a good section on chemical reactions that may provide
excellent teacher background for elementary school chemistry.

Lessing, Lawrence P, .gpderstandigg_Ghemistgg}'
1959, Mentor Books, New York, ' y e
This book contains a short but interesting description of the
basic structure and relationship of chemical elementss The
main emphasis is on industrial chemistry and synthetic materials,

;j..




——

Grade 6 ' «105= ' 'Fbr discussion purposes only™
D, Instructional motion picture £1Ims %

Explaining Matter: Molecules in Motion

Explaining Metter: Atoms and Molecules
;EBF': 19585 el min, | |

Explaining Matber: Chemical Change
EBF, 19603 12 min., color S

Simple Changes‘iﬁ'Matter
‘coronet, 1953; 11 min,

. The World of Molecules
GhurchillWexler, 19595 11 min,

* Refar‘to pages 3 =~ 5 in the "Partial Llst1ng of Presently Owned Science
Motion Picture Filme for Grade S1x" to find a descrlption of the content
of these fllms. u . | ‘

A i
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X,

acid, hydrochloric (10%)
aleohol, denatured
alcohol lamp

asbestos mat

asbestos sheet

ashes, wood or paper

baking powder

baking soda
beaker, LOO ml, Pyrex
bottle, ink

bottle, pop

bowl

bread

burette clamp

butter

candle - ‘

cap for narrow necked bottle

cardboard, stiff, (not corrugated)'

cellophane
cells, dry
cement, portland
chalk :
elock
cloth,
cloth,
cloth

colored sample
cotton, L" x LM
ny-lon h" X ,—l-"
cloth .various kinds
_;cloth, wool, LM .x LM
coal, dust
coal, powdered
coffee cen, 1/2# size
copper metal strip ‘
cork, or rubber stopper, with hole,
e gize to fit the glass, etc.
cotton batting '
cotton, raw |
¢ream of tartar
crushed ice

dimes, new, shiny

=106~

Grade 6

SUMMARY LIST OF SUGGESTED EQUIPMENT AND SUPPLIES

glass bottle with top
glags, clean, drinking
glass cutter

- glass rod

glass tubing (soft or lime)

' glass, watch

graph paper
glycerine

hair

hammer

hardware cloth

Hilex

hydrogen peroxlde (3%)

ice
iodine, crystal

. iodine, tincture of

electroly31s apparatus, Brownlee form

Epsom salt

fertiliger, liquid ~
flask, Erlenmeyer, Pyrex
flask, Florence, Pyrex
flour
foil, aluminum

Jjar,

_Jar,

.iron filings

baby food
battery

glass -
glass, 1 pint
glass, 1 quart '
glass, wide mouth, 1 gallon size
1id | L :

or can of water

Jar,
Jar,
jar,
Jar,
Jar,’
Jar,

lemon juice -

Llime u

limestone

Limewater

liquid chemical in container
liquid petroleum.burner
litmus ‘paper

| magn@lb

magnetic compass

magnifying glass

manganese dioxide

marble chips -~ o
marshmallows, colored,’large«
marshmallows, white, small
matches

. measuring cup

medicine dropper

medicine vial, small S
milk carton L e
mortor and pestle -
mouse, white . -
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nail
needle, darning
.nuts,'walnut, peanutb, almond

oven mitt

‘pan, dish

paper

paper, colored

paper, hand towel

paper, nut cup

paper, onion skin

paper, wax

' pencll _

pennies, 3, new

perfume '

- photographlc hypo- (sodium thiosulphute)
pie tin, circuler, L' diameter mindman
plancs, geranium or coleus, kL

plaster of Paris

plastic, sheet

potassium chlorate
~potas51um.permunganate erystal
protractor

receiving container

rectangular iron support

*ing clamp .

 rubber stopper, one holed, size #1 _

~ rubber stopper,-two holed (#6 or #6%)
rubber tubing, about 3! long ~

ruler.

ruler, plastic

' salb
sand-
- ‘sandpaper
saw
- sawdust
scissors
shoe lace, leather
s0ap
soap powder .
- sodium hypochlorite solution
stesl wool .
stirring rod
straw, sipper
sugar, cane oOr beet
gugar, cubes, 3
~ sulfur, flowers of, or roll
{'Solld chemicals in conta;ners
(jar, bottle, carton)

For discussion purposes only

tablespoon

teaspoon, 2, clean
test tube :
test tubtes, 6%, Pyrex:
test tube holder:
test tube rack

_ thermometer, Celsius or Fahrenhelt

thermos bottle, wide mouth
thistle tube

thread

tin snips

tongs

toothpicks

towel, cloth

triangular file

vinegar

wastebasket or waste can

watch glass ,

water, distilled

wick, (thickly, loosely twisted
string)

window glass

‘wing top

wire, copper

wire gauze

wire gauze with asbestos center
wood

wood.block

wood shavings

wood splint-

yarn, colored sample

zine metal strip

)
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Somz of the chemicals needed for this it may
be obtained with the regular (Form 1000) school‘
requisition, Many of the chemicals used are
common household chemicals that can be obtained
‘at grocery or drug storés. Replacement for
hobby chemistry sets which may be obtained at
department or hobby sto‘res are another potential
source . of chemj.cals. The George T. Walker & | Cos,
Inc., 2218 University Avenue Se E., Minneapolis,
Minnesota, is a suppl}} house to which the teacher
may go to for other chemicals. The procedure as
outlined on the WBagic Science Supplies for |
Eléinentary Schools" list for preparing a requi~
gition for reimbursement should be discussed wj.th

the principal before any purchases are made,

T S T A L L s 2 DA I SRS (SO
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< X. TABUIATION TO SHOY WHICH ACTIVITIES CONTRIBUTE
| ~ TO THE UNDERSTANDING OF THE ASSIGNED CONCEPTS

_ CONCEPT 1 2 3 L5 6 7 8 9 10 11 12 131 15 16 17 18

AN =
N \

ACTIVITY ‘ | ‘ .

TR T TR TR -

R R r—-‘,-ﬂb e T O R
-3

12

13

N | » | ] A | | 1.

1

(B el el el i i

+ contributes directly
- contributes less directly
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o 3 "
. 2T ESCNS SRS 4 e

o conomer |12 |3 |45

ACTIVITY |

T
+
!
]
3
+

17 |- " 1 el el

19 | ' - o+ ' +

20 : | . - \ + + | +

rul - + - +

22 | A

o g TR s R e T T R
-

23 | - | +

o5 - {-1-

26 - 1=

27 - RN

29 - : | +

30 -1 - +

( # contributes directly
e - contributes less directly
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2 3 4L 5 6 7 891011 12 1314 15 16 17 18
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1
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+ contributes directly . . . | A
~ contributes less directly ' - B
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16

17

18

wea - |t

52 | - -] -

53

5k

55

56

57

# contributes directly
- contributes less directly
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NCEPT

co 19 |20 |21 j22 23| 2k} 25
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26

w113~

27

28

29

30

31]

Grade 6

32

33

3k

35

36

B T R T
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 ACTIVITY

10

11 + *+

13 + +

‘15

+ sontributes directly
- contributes less directly
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CONCEPT. 19 {2021 }22} 23|24

ACTIVITY

16

25

26

27

28

29

30

31

Grade 6

32

33

3L

35

36

17

18

19

20

21

22

23

24

25 *

26 +

27

28 * X

29 . - +;_ )

30

-+ contributes directly
- contributes less directly
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_ooncepTs | 19 Ro 21 |22 |23 |2u |es |26 |27 |28 |29 {30 p1 32 |33

ACTIVITY [
31

32

33

3L P

35

36 o ) * | + | +

37 - | ! +

-38 | +

140 :_ -] - + . +

Ly

L5

+ contributes direetly
- contributes less directly
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CONCEPT

ACTIVITY
L6

19

20

21

22

23

2l

~116-

25

26

27 28

29

3031

32
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33

3k

35 |36

L7

L8

L84

L9

50

51

52

53

54

55

56

57




